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? Burning CD's :Part 1: The 
Technolagy of CD's. 
Kevin Kirk tacks at Haw CD's 
work from their origins to 
the present state-of-the-ari 
burners, 





1 9 PIC Programmer: A Do-It-Yourself 
version: Part 1from Malcolm Peill. 









3 fi Constructor’s Corner: Practical 
application of the ATSOSxxx AYR 
family of microprocessors. 








Flectric Guitar Sustain Circuit 
by John Edwards. 







69 Guitar Practice Amp. Keep the 
neighbours happy with Gavin 
Cheeseman's persona! practice 
amp with fuzz feature, 
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1 Photographic Oddity from Tony 
Hamilton-Gray: Find out iow fo 

buiid an unusual camera in a. 

Week) 











The Opto: In Part 2 Ray Marston 
looks at Optical Prisms and Lenses. 






Image Sensors from the pen of 
Req Miles. 







50 Leg Lab Rohotics: The latest in 
Robotics fram the-academic 
masters at MIT. 
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An Introduction ta Photovoltaics: 

The silent power of PY is explained 
fram information supplied courtesy 
of BPSolar. 










Build your ovn website: In Part 1, 
Mike Bedford !ooks at the building 
blocks needed ta create a success 
on the world-wide web 







What money from Electronics? 
Part 2: In Technology takes 2 
Tumble, Gregg Grant shows us 
how the 1930's were revisited in 
the boom and bust cycle of 1990's 
internet business. 









Turnkey Service Solutions - The 
hest approach? 

When organisations are managing 
more than one electronic device, 
should they look to getting help 
from just one maintenance 
contractar. 
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The Electronics 
and Beyond Team 


Jonathan Aldred BSc(Hons) - News and Features Editor 


twas born in Wirral, Merseyside, and moved to Aberystwyth in- 
1993 to read Geography. My interests include current events, new 
and emerging technologies, and the history and applications of 
the Periodic Table. My habbies are creative writing, science fiction 
in all its aspects, computer ast and listening to music. 1 am also a 
big fan of Formula 1 and Formula 3000 motor racing. 


You can contact me at jaldred@kenda.cam. 


Anna Penar - Media Sales Manager 
i was bora in a mountain area in Lower Silesia in Poland: 
in February 1975, 1 studied Law in three countries: 
Poland, Germany and United Kingdom. 
I have tyro law degrees and study at the moment a 
part-time MBA at the University of Wales (Aberystwyth). 
I oiten worked for international organisations like Red. 
Cross in Poland, Konvot 96 in Germany, but have work 
experience in administration (magistrate court and Jaternal and 


Foreign Ministry in Poland) and business.as well { DEBET consulting 


and accounting company in Wroclaw, Kanda Systems). 
One of my passions are foreign languages {Polish, Russian, 
German, English, Spanish and Itafian), Contact: 


Natasha Nagaoka - Publishing Manager 
f was born in Aberystwyth, brought up on a welsh hill 
farm and then studied Politics at Leicester, ihen a year 
in Bilbao, Spain as a TEFL Teacher . 
E did an MBA and moved io Tokyo, where I worked far 
wo diverse Japanese companies, studied on a Scholarship 
scheme at Keio University, 

I relocated to the UK after 9 years in Tokyo, and joined Kanda in 
October 2000 as Marketing Manager, and am naw in charge of 
Flectronics and Beyond. 

T enjoy horse-riding, onenta} arts and learning new skills, I 
spezk fluent Japanese and some Spanish. 

i can be contacted on 01970 621030 , via Fax on 
01970 621040 , email to 
nnasaoka@electronicsandbeyond.cam and welcome 


any feedback on the contents of the magazine. 


Paula Matthews - Subscriptions Manager 
I was born in Sutton Coldfield and have a BTEC in Business and 
Finance. 

worked as a special constable for 4 years in Aberystwyth and 
then joined Kanda Systems in 1997 as @ receniionist and later ar 
as an accounis assistant and customer service co-ordinatar. 

In my spare time, 1 enjoy films, reading and dining out and try 
to do some sport in between. 

As Your Subscriptions manager, I handle all day to day queries 
on Electronics and Beyond, update all customer information and 
you can ring the Electronics and Beyond Hotline on 01970 621039 
which is open between 9 and 5.30pm on weekdays for assistance. 

T lock forward to talking to you and helping you with any 
questions you have 2s a subscriber io Electronics and Beyond. 
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ange cofour... 


fectronics and Beyond looks at what makes up photovoltaic 
E material and why fi is useful for construction purposes. We look at 
the mechanics of this practical green technofogy ia part 1 of 3 
Speciai 3 part sertes from BP Solar. 

if you tike to sit by the fire and listen io the radio in the evenings 
then you may be interested in our new series on Discovering 
Amateur Radio in which Tan Poole takes a look at this area of 
electronics which crosses and links up continents. Talking 

about fire, see the first of our mini-series on Burning CD's, 
not literally CO's in flames, but the ins and outs of storing 
and copying limittess amounts of data. 

Are you interested in photography? If you are then turn 
to Photographic oddity aad learn zbout a unique camera made 
in a week! Another important question to ask yourself is: Do we 
learn from history? Maybe not, see Technology in Trouble as the 
spectacular rise and fail of internet billianaires is documented. This 
boom and bust phenomena is somewhat reminiscent of the cyclical 
downturn of the 1930"s! For those of you who believe in the power of 
the internei as a marketing tool and are planning to set-up your 
own website for commercial purposes then the first part of 
4) Build your own website may be of use as Mike Bedford 

)\ brings commonsense to a complicated and often confusing 

tapic. 

tn our Special news feature, Martin Pipe fooks at the 
’ decline of profitability and viability of manufacturing TV sets 
"in South Wales and the shift of manufacturing (rom the high 
ta the low —end economies of the world. Our News Editor recently 
bought @ MiniDisc and please read what he says is an impartia) review 
of this top-of-the-range piece of new technology. 

In Constructors corner, we feature an electronic kit powered by the 
mighty AVR processor and you have the opportunity ance aqain to 
purchase either the assembled ar pre-assembled version. This 
month we look at PIC so take a look at part 1 af the PIC 

programmer feature which was incidentally sent in by an 

Electronics and Beyond reader who asked me if I would be 

interested in publishing it. As PIC fs a very popular choice 

of engineers worldwide, I hope in the future to publish 
further articles and practical application examples based 
around this versatile and ecanomical sificon chip 

This Octaber, we are pleased to announce the results of our 

recent competitions, 50 see if yav are the lucky winner of either a ST7 
Starter Kit, the book Programming and Customizing the AYR 
microcontraller or the grand prize of Matilda in our Rabotwers short 
Story competition. This month, why not read two runner-up stories, 
one Humorous, one Serious from the Robotwars competition. Thank 
you everyone for entering and we hope you wil? cantinue to try your 
luck in future Electronics and Beyond competitions. 

We hope you enjoy our autumnal issue and welcome your 


suggestions and contributions which we are always happy to publish. 
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evil Is in 
details — 
creen that 
latches tie 
ution of 








Now talking 
heads can read 
your email 








_ Is your web site incredibly 
boring? Many of them are, and 
web developers iry to hide just 
how boring their sites or their 
products are by dressing the 
sites up with flashy graphics. 
Now web site designérs have a 


new optian to distract potentia} 


sudfers from jusi how thin, ip 
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t sounds jike 

science 

fiction — a 20 
million pixel 
screen 10 feet 
high and 13 feet 
wide, capable of 
vistial definition 
ihat actually 
matches that of 
the human eye? 
You certainly 
wouldn't be able to get one for 
your living room, but such a 
screen has been created and is 
on proud display at ihe Sandia 
Natianal Laboratories in New 
Mexico. 

Sandia is a national security 
laboratary operated for the U.S. 
Department af Energy by the 
Sandia Carporation, a division of 
Fockheed Martin. They design ai! 
non-nuclear camponents for the 
USA’s nuclear weapons, perform 
a wide variety of energy research 
and development projects, and 
wark on assignments titat 
respond to national security 
threats (both military and 








- 


econagmic). The screen is the 
centrepiece of Sandia‘s new 
Visualisation Corridor, so named 
because “it suggests a wide path 
through which large quantities of 
data can Bow". [ts purpose is to 
allow sctentisis to monitor 
extremely high-resolution 
simulations of nuclear reactions 
and scan through such real life 
imagery as siress reactions and 
aerjat photography. 


Left: Behind the screen 


"Tf ihe devil is in 
these details, we'll 
find him,’ says 
Sandia’s Brian Wylie, 
alluding to the 
opportunity for 
finding minute but 
impartant details that 
vould not.show up 
on a standard 
resolution screen, 

The Image is as detailed as if 
an aircraft at 23,000 feet were 
imaging every ear of carn ina 
100-acre field’, according ta 
manager and program leader 
Philip Heermann. ‘The image 
2pproaches the visual acuity of 
the eya: the eyeball is the 
limiting factor, not the camputer. 
From ten feei avay, the image is 
as good as your eyes are abies to 
see. 

Jo dispiay such an image must 
take a lot of processing power, 
so is there any measurable delay 
in rendering the images? Thanks 
to a process of massively parallel 
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computer imaging, the images 
are displayed in a matter of 
seconds rather than minutes or 
hours. Instead af being created 
from a single graphics card, the 
image is generated throuch the 
orchestrated outputs of 64 
computers splitting data into 16 
screens arranged as a 4 x 4 set, 
Each digital projector creates 2 
bright 1,280 by 1,024 pixel 
image on its designated part of 
the screen, with @ resulting 
image that is easily discernible in 
ambient light conditions. The 
sysiem is so well configured that 
there is 3 total absence of image 
edge overlap. 

‘We are 100 times faster in 
Drcducing an image than the 
fastas! SGI graphics pipe, and to 
my knowsedge are now the 
jastest in the world in rendering 


compfex scientific data sets,’ 
says Mr Heermann (SGI being an 
industry teader in graphics 
perfonmance). 

There are, in fact, three of 
these screens and they are 
deliberately situated close to 
many of their potential users —'a 
set of peaple ihat includes 
weapons analysis, engineering 
scientists and micra-technology 
developers — ta whom they are 
available on a 24 hour basis. The 
screens were installed through 
an open val! during remodelling 
of the building and if they ever 
need to be removed or reptaced, 
there 15 now an access port in 
the roof to allow them to be 
lifted in or out with the use af a 
crane. 

By January 2001, the Sandia 
i¢am expects to reach the 


project’s second phase goal of 
building a screen with 64 million 
pixels. The need for this, and the 
present screen js explained by 
Heermeann: ‘It does not make 
sense fo view 4 20 million or 106 
million cel! simulation result on 2a 
standard 1 million-pixel dispiay’. 
Beyond that, Sandia have plans 
to build a version of the 
Visualisation Corridor that will bé 
available for use outside of the 
classified environment in which it 
currenily resides. One possible 
area in which it might be 
welcomed is the movie industry, 
where similar clusters of 
computers (or ‘render farms’) 
may take a half-hour or more to 
render an image equivalent in 
size to that of the Sandia screen, 





gh Electronics develops 
ds first 40 inch TFT 


the wor 


his new 40-iach TFT-LCD 
| ve screen irom Samsung 

tas approximately 980,000 
pixels and can provide a display 
with XGA (Extended Graphics 
Array) definition. It aspect ratio 
is 15:9 and it has a viewing angle 
of 170 degrees. 

TFI-LCO production processes 
hecome increasingly difficelt as 
screen size grows larger. Various 
companies have been working on 
ways of making screens exceed 
the 30-inch ‘barriers’ that 
Previously existed and Samsung 
see their new product as a 
technalagical breakthrough for 
TFT-LCBs, 


Previous 
criticisms of TFT- 
LCDs include low 
brightness and 
response times. 
Samsung have 
addressed both 
af these issues | 
withascreen “ogg 
that displays at 500 
candelas and has a response 
lime of 1? milliseconds. 
There are larger = 
screens available - namely the 
Plasma Display Panel, but 
Samsung's nev screen has much 
better picture clarity, requires 





only half the power of a PDP, and 


“LCD 











Is estimated to 

have three times its lifespan. 
For more information go to 

htto://samsun ani¢cs.cam, 





Intergraph launch lawsuit against 
‘fel over Itanium 


S workstation manufacturer 

intergraph already have 

one lawsuit (1997, still 
pending} filed against Intel -— 
claiming the company used 
Intergraph patented technolagy 


October 260) 


in the Pentium line of 
processors. Now the company 
has Jaunched a new suit claiming 
that Iniel's EPIC (Expticitly 
Parallel Instruction Camputing} 
instruction set, used in their new 


range of itsnium pracessors, 
conflicts with patents relating to 
Intergraph's C5 Clipper 
THCrOprocessor. 

The C5 Clipper was sidetined 
by Iniergraph in 1993 in favour 
of a series of Pentium-based 
warkstations. 








Oo tedious or long-winded the 


actual textual content is — 
Producer Lite from famous3D 
(US retail price $295). 

With this entry-level 


version of the more expensive: 


Producer suite of tools, you 
can create three-dimensional 
virtual characters that can 
read the text of the web site 
out foud and can even be 
Incorporated into emails, 

You can choose ane of 3 
large number-of : 
photorealistic and fantasy 
heads and then choose a 
voice to match it. Then 
simply tyoe In text and insert 
emoticons (é.9. :-), etc) to 
make the head talk and 
gesture. Accarding to the 
company The content can be 
seamlessly inserted into 
websites and emails to be 
Straamed over low bandwidth 
connections vithout the 
buffering experienced by 
video streaming’, 

For an additional $350 you 
carn buy famous30meNow, 
which allows you to create 
your own virtual head models 
for sein Producer or 
Producer Lite. All you need is 
a front and a side facial 
photograph, which you 
import into the sofiware. Yau 
then move a set of points to 
specified places on the photo 
such as the tip of.the nose, 
the cheekbones,-etc, and the 
medel t5 automatically 
created. 

For further details and to 
see the talking heads in 
action, go to 

ww, famous3d.com. 
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Tough times 
ahead for 
semiconductor 
secior 


Recent 2001 projections irom 
electronics industry analysts” 
IC insights make gloamy 
reading for anyone involved 

in the semiconductor sector, 
with 4-26 percent decline in 
revenue, 16 percent decline 
in unit volume, the first ever 
decline:in the DSP market (28 
percent), and the biggest ever 
decline in the oT 
programmable 


Britain's Unloved Robots Seek Better 
Relationships with Intelligent Humans 


N 


ot enough young Britons 
are taking an interest in the 
current use of 
manufacturing rebots in industry 
or their future development. 
According to BARA (ihe &ritish 
Autamatien and Robotics 
Association), this is because of 
the poor image most young 
people have of the industry. 
BARA has decided to move to 
the Warwick Manufacturing 
Group at the University of 
Warwick, where it can use the 
Group’s global contacts and 
technical reputation to attract. 
more interest towards British 
rebotics from leading technicel 








and academic organisations and 
the people who work or study 
within them. 

According to Dr Ken Young 
who leads WiMG's automation 
application research group, the 
UK has deen overtaken in its use 
of automation technology by a 
number of other couniries. ‘If we 
are to maintain any 


manufacturing industry here tt #s 
impartant that this trend 1s 
reversed,” he says. ‘This link vill 
make independent adyice on 
robot application avaitabla to 
industry and will ensure that 
automation is used 
appropriately’. 

Or Young helieves that the 
new partnership between BARA 
and Warwick Manufacturing 
Group will help ‘build on the 
interest that has been created in 
rabots by television programs 
such as ‘Robot Wars’ and attract 
a Stream of technically capable 
Graduates’. 
























tagic market (a fee 
massive 51 "Flights holidays: im 
percent}. . Coe Vieas: 45% 

DRAM revenues “Seomputer Warcweressofeware:—AB% 
are expected to «|| Onmématieaire chet Ti 
fall by just over —_* Financial senices {e.¢ banking): ‘6% 
half, with over- ~ Grooeties:, - 5% 
capacity being -«- SSEUMS ERE Ey 
blamed for the ; Mou ARS 

Ban't Knows 


collapse in prices. | 
Korean firm Hynix. 
are one of the 
most troubled 






it’s not relevent to my needs 34% 








it costs tao much - 247% 
companies i thls + dont understand technotgy 21% 
sector. They are Sot now how to get onde 
currently losing hm tne eld : hte 
money and erie reer a : i 
building debts at | don't appre of same of the 55% 
rates that may 4 ase gi betel 
mean a withdrawal  geryar B% 
from the industry — pont Knew, ‘Bs, 
or even callapse, 
gvith the Korean government he fourth Online Annual 
having ruled out the use of | Internet Survey carried out 

by Which? Magazine is 


any public funds to-save 
them. Persistent rumaurs of 
Motorola withdrawing from 
the semiconductor industry 
have also been doing. the 
rounds. 
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interesting reading for companies 
who have their fortunes tied up in 
the Internet. Its results shaw that 
the gender gap that existed 
betveen Internet users has closed 
up a bit with 45% of the 16m 
people in the UK who now use the 


More women use the Internet, 
but a third of UK adults will 


never go online 


Intemet being women — a 6% 
increase on last year. Afso, almost 
8m people in the UK have now 
shopoed online — up from lm tn 
the first survey, 

It is not alt good news for 
companies with e-commerce 
interests though — only 1 in 10 feel 
that the internet offers better 
custamer service than high street 
shoppino, and whilst the total 
number of shoppers has increased, 
the percentage of the Intamet 
population who shop oniine has 
remained broadly the same, 

One of ihe more surprising 
findings of the survey is that the 
number of people wha-.say that 
email is their preferred means of 
communication has fallen fram 
14% in tast year’s survey to only 
555 in this. 67% preferred face-to- 
face meetings, 19% their jand line 
phone, 4% their mobile, only 1% 
the post, and 4% were indecisive, 

But vhat about those people 
who say that they «ill never go 
online. Reader John Copeland, in 
our June issue, wrote ‘Perhaps 
some people say that I am behind 
the times, but J have never used 


the Intemet and do not see any 
reason to start now’, Accarding fo 
the survey, his is actually the most 
commen view amongst those 
neaple who are not connected to 
the Internet. 60% of the 1,222 
people without connections, when 
faced with the question ‘When, if at 
all, do you expect to be connected 
to the Intemet?* answered ‘Never’. 
When projected, this equates to a 
third of the population of Great 
Britain. Resistance to the Internet 
does, however, increase 
dramatically with age. 339% of 25- 
34 year olds, 5096 of 35-543 and 
85% of over 55s do nat think they 
wil! ever get connected. 

The survey was carried cut for 
Which? by the market research 
company Cepibus. 2,044 people 
were interviewed and the resulting 
data was weighted for sex, age, 
social grade, region and warking 
status. The results, according to 
Capibus, can be taken 25 
representative of the entire UK 
population over the age of 15. You 
can see the survey for a limited 
iime at 


WA. Whi syrveys/intro.himn. 
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PipingHot 
thermal 
management 
software from 
Flomerics 





Sometimes, jor the purposes of 
mutual publicity, tyo different 
companies team up to announce 
haw the product from company 
A has created enormous benefits 
for company 8. Here take 
company A a5 Flomerics, 
developers of Flotherm thermal 
management sofiwere, and 
camparny 8 a5 PipingHot 
Networks, who develop 
broadband wireless access 
equipment far providing 
companies with access to the 
inteamet and the ability to 
transfer large files without the 
need for cabling. 

PipingHot’s new subscriber 
unit fad to work at temperatures 
between —40 and +60 degress 
C, and yas to be shipped to both 
extremely hoi and cold counties 
alfke. As the unit might well be 
installed in direct suntight on the 
outside of @ building, 2 cooling 
mechanism was an essential part 
of ‘the design. PipingHat decided 
on a heatsink (see photo}, and 
they used Flotherm fram 
Fiomerics to help in its design. 

"We used Flotherm to examine 
the temperature rises for 
different heatsink designs, and to 
optimise the efficiency of fins 
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and pins,’ said Clem Fisher, 
PipingHot’s RF Manager. We 
settled upon a large 14 inch 
heatsink featuring cylindrical 
pins. Without Flotherm we would 
have had to build a large number 
oi heatsinks, then put resistive 
loads on them and measure the 
temperature rise. One thing that 
FAlotherm highlighted 
was that there was 
some airflow stailing 
in our design, which 
would have heen 
difficult to find out 
yithout Flotherm’. 
Vithout the 
software, PipingHot 
fave estimated, it 
would have teken 
them nine months 
to design the 
assembly. Using the Aothenn 
simufations the whole process 
was completed in just six. 
Flamerics can be contacted in 
the UK on 020 8941 8810, and 
their global web presence js at 
wy flamerics.com. 


New compact 
Schrack relay 
from Eashy 








Intended for general purpose 
Protection Class 4 use, such as in 
white goods and ather domestic 
appliances, this general purpose 
mounting relay ts designed as a 
replacement tor ‘sugar cube” type 
relays with a typical reduction in 
footprint of 40 percent. 

The Schrack PB relay is U) & 
YDE approved and rated for use 
up to 104 at 250V AC. Coil 


versions are avaiable at AV, 12¥ 
and #4Y. The Ag/Ni contact 
configuration can be bought 
Girect from Eashby as C/O, with 
N/O having to be ordered. The 
relay takes up 15 square 
millimetres on the PC8, with a 
height above the board af 20mm. 


Contact sales(@eashy.co.uk or 
telephone 01748 850555 (850556 


direct fax) for further details, 


Low ESR solid 
polymer 
electrolytics 
from Samwha 
Electric 





Samwha Efectric UK (a division of 
Fashy Electronics) is now 
offering reflaw-solderable 105 
degree C sotid canducting 
polymer capacitors in both an 
SMD and a radial leaded 
Series. 

The radial teaded FA 
series offers capacitances 
In the range of 4.7 to 150 
microfarads from 4¥ to 
16¥ DC. The FC surface 
mount serjes js available 
in values fram 2.2 t0 15 
microfarads, 6.3 ta L6V DC. Both 
series offer low impedances and 
tow ESRs at high frequency. For 
example, at 1MHz, the 
Impedance of a typical FA 
c2pacitor is a fifteenth that of a 
standard aluminium electrolytic 
and a tenth that of a tantalum 
capacitor, The sotid electrolyte 
ensures a long fife as there is no 
liquid to dry out. 
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ROW becomes 
the world’s 
biggest 
semiconductor 
market 


Also according to IC 
Insights,-for the first time 
aver the Rest Of World 
{ROW) semicondtctor 
market will become-the 
world's biggest, exceeding 
those of Japan, America and 
Europe, China’s indigenous 
semiconductor market has 
iuelled a growth in their 
own industry, and this is: 
alsa due ta add to the 
current over-capacity 
problems that are troubling 
the semiconductor Industry. 
China looks set to’spend 
$23 billion on building new 
fabs aver the course of the 
next 5 years, 





Electronics 
firms still late 
to pay hills 


Analyst company Experian 
has discovered that 
elecironics and electrical 
companies are taking an 


average of three days 


longer to pay their bills than 
they were during 2000. The 
figure given by the company 


is 64 days ~ over two 


months. In 1998 the Late 
Payments Of Commercial 
Debts (Interest) Aci was 
intraducad, but this has not 
made any impravemeni to 
payment times. 
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Peter Brunning’s Public Di 


atasha, our editor, and I get on very 

well. T rang her earlier taday to ask for 

some suggestions on what I should 
write about. Something controversial, topical 
and with an electronics theme she suggested. 
God! I thought that does nat give much 
leeway, Whatever can I write that covers such 
a requirement Mobile phones she suggested. 
Now what could F possibly write about mobile 
phones. Maybe I could liken their use to 
_ putting my head in a microwave ayen, or 
perhaps as the only way to have a 
conversation when travelling alone by train in 
the UK. 

Ta Holland the trains are particularly 
friendly but in England iatking to one's fellow 
travellers is not an option, I do hate the 
modem trend of being forced to sit next to 
somecne veho insists on talking into my ear so 
that I can hear every word but none of which 
are intended fer me to hear. ¥ can understand 
to an extent the people who travel! day after 
day the same rail journey being too bored to 
worry about who they are travelling with, But 
mobile phones on trains should be banned, 
and for that matter tn all other public places. 

Tam not 2 fan of the latest trend. I do not 
awn a mobile and see little chance that it will 
change. So what about the fears of these 
machines creating heaith problems? This 
gives me the opportunity to introdtce a more 
interesting tapic, astrology? Work out the link 
if you can before I go on to explain! 

One of my interests Is studying people to 
see how their inner characteristics relate to 
their birthday. I have deen at this for 2B 
years. 1 started by drawing many birth charis 
using standard astratogical theory and rapidly 
concluded that mast of it was total rubbish. 
Yat there was an undertying theme vehich ran 
too true ta be written off. 1 was forced to 
conclude that we do canform in genera} terms 
to our surn-sign,.and worse stil! the 
astrolecical trine {120 degrees} betveen signs 
is significant, Every fourth sign really does 
have a similarity. Three earth signs, three 
water signs, three fire signs and three air 
signs. 

I had expected my investigation into inat 
tonic to rapidly run out of interest. T could not 
leave it there so I hypothesised a few Ideas 
and reached a fascinating conclusion. If we 
assume that the key date is the moment of 
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Mobile Phones 


conception not hirih then the explanation 
Starts to become scientificaily acceptable. The 
earth as it rotates round the sun does not 
follow a perfact circle. The distance from the 
sun varies from manth to manth. So the 
intensity of radiation received also varies. Add 
into this arqument that different regions of 
our solar system will inevitably experience 
difference levels of radiation from outside 
sources, and we have an explanation of how 
for example all people born on Ist June have 
2 general similarity to their undestying 
personality. 

That is the easy bit but how do we explain a 
similarity between every fourth sign? The 
planets gaing reund our sun cause a tidal 
effect on the suns surface in exactly the same 
way a5 the moon does fo our surface. 
Mercury, Venus, Earth and Jupiter account for 
virtually af] the tidal flaw of the molten larva. 
The other planets Mars, Satum, Neptune, 
Uranus and Pluto have a small bot 
insignificant elfect. I wrote a programme 
many years ago to run on my first camputer, 
a TRS8D, to analyse the tidal flow due to 
these planet movements taking account of 
their radial position and varying distence from 
the suns surface. 

The pattern of tidal fiow wher refated to 
the actual position of the earth gives 2 
consistent 120 degree pattern for several 
years. Ht is easy to accept that basic sun sign 
characteristics are due to the different levels 
of radiation received at-our surface due purely 


to the position of the earth in its.orbit. And we. 


can stretch ihis idea 2 fittle fo accommodaie a 
relationship between every fourth sign due to 
the tidal flaw on the suns suriace. 

i Rave put this to the tesi over many years, 
While it is not surprising that the sun signs 
characieristics do hold good, the 120 dearee 


‘tine has proven in my limited evaluation to 


have an alarming degree of consistency, 
which suggests samething more then planet 
movements. 

i.cayve.up seriously studying astrolagy 
because it is almost impossible, we are 
dealing with human characteristics. The sun 
sign gives an indication of the inner emotional 
forces which are driving each individual. The 
hooks aré right in that respect and fn linking 
every fourth sign but that is where it ends. 
Farget the effects of the moon. We are 


4 
3 ait = 6 


relating the effect to conception not birth so 
the moon has no chance of being included. 

Did anyone work out the link? The one 
thing my investigation has convinced me 
beyond all douht is that our underlying 
emotianal characteristics are influenced by 
the radiation levels at the time we are 
conceived and to a steadily fessening extent 
as time goes on. Which particular type of 
radiatian causes the efiect is impossible to 
know. 

The worry most offen expressed about 
mabile phone hazards is cancer or memary loss, 
but simple logic suagests to me that personality 
change is a far more likely problem. We know 
50 little about the working of the human 
mind.So the big question is whether a power of 
1 or 2 watts at around 1 or 2 gigahertz is 
enaugh to influence the deyetoprment of our 
brains. My gut feeling is that whiie I cannot 
imagine a problem with half a watt radiated 3 
or 4 centimetres from my scull, I am not so 
happy about 1 watt or higher. 

I decided at this point to ring my friend 
David Ayre and talk it over with another 
experienced rf man. It’s all 2 question of heat 
being generated by the rf signa! and at these 
power fevels that would not be significant’ was 
his first input. ‘But’ I arqued ‘maybe an odd 
resonance cauld focus the eneray into one 
spot: Maybe there is electrolysis’. "Yes maybe’ 
he conceded ‘but there is-years of @xpertence 
af exposure to rf and so far no significant 
evidence against at this very low fevel’. 

The orablem of course is that we do not 
know. If there are parts of the brain which act 
as semiconductor materiat. which ts quite 
passible, then a OC current will be generated 
yhich will cause. electrolysis. That would be a 
much greater worry. Low levels:of heat can be 
conducted away, but electrolysis is a 
pragressive effect. 

Standard mobile phones produce 2 vatts in 
the 908 Mhz band or 1 watt in the 1800 Mhz 
band. I see it like this. The radiation that goes 
towards the user geis absorbed by his or her 
head, That is.a stupid arrangement. The 
energy is not being put to use and may be 
causing damage to the person. I suggest thai 
the shape of mobiles siiould be changed so 
that a metalfic shield is beivean the antenna 
and the user. The idea being to give the 
antenna 270 degree coverage with a notch in 
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the direction of the user ta achieve a ten 
times reductian in the radiation which reaches 
the head. Existing mobiles could be upgraded 
by adding a facia of meta! coated plastic with 
an extended shape. 

The question of mobile radio masts is more 
complex. At first sight the idea that any 
mabite phone mast could be a problem to 
child or adult is abstrrd. There is no point in 
the fixed mast having more than twice as 
much power as the mabile as the effect drops 
olf at the rate of ihe square of the distance, 
but on refiection it is not 4 question of just 
one signal. One mast might handle 1000 
channels and a stanificant number will be 
transmitting ior 24 hours a day instead of 15 
minutes or so. 

Sased on these figures we can calculate the 
relative effect of the fixed transmitter 
compared to a moadile operating 5 cm from 
our nead. A mast with 1000 channels 
operating at the equivalent power of hyo 
times the mohite power per channel produces 
2,000 times more radiation than the mobile. 
The actual power of the transmitter will be 
much fess but the radiator will he a high gain 
antenna focused into the horizontal plain. The 
attenuation of the signal with distance wil! 
depend on the terrain but we witl assume it Is 
a true square fav:- 


Poletive distance = §.05 x sor reat (2 x 10%) = 2.2 seters 


Tam demanding a ten times reduction in 
the radiation towards the head so we need to 
multiply by 10 inside the square raot:- 


peletive disteze = O05 3 or most (2 x x 1) = 7,1 refers 


This figure of 7.1 meters is the distance 
where a base station with 1000 channels 
Operating creates the same heating effect as a 
mobile modified with my proposed shield and 
operating 5 cm fram our head. 

For electroiysis total exposure is the 
important facter so in this case we need to 
use tite average number of channels and the 
total time in our base units‘of 15 minutes. For 
example children are ai schoo! for about 7 
hours. and over this period the JOGO channet 
base station might average 400 channels 
operating together:- 


perstive digistce = OS a eer eed 2 Saha [7 yp = FS eters 
In this case as children are in the radiation 


field my reduction factor of 10 needs to be 
increased to.100:- 


What I have done Is create an equation 
based on my years of rf experience related to 
my understanding of life. Et is not 2 true 
scientific solution but it is likely to bea good 
safety guide line. There are other effects such 
as the attenuation of beildings and the 
possibility of standing waves. One is good and 
the other bad so ignoring both is a good 
compromise.For mobile phone masts near 
schools:- 


ee ae oe Ee a a Coe a _ = 
Sefe sistinge = 0.2 9 ety ser ‘jeeige sumter of phaimsls a iuscerrs dies 


where exposure time is in hours per day, 
the number of channels is averaged over the 
same period, and the distance calculated is in 
meters. 

Mobiie phones should never be used by 
young children, and anyone whip USES 2 
telephone for significantiy longer than 15 
minutes every day must use a fixed telephone. 
Finally, manufacturers get your finger out! 
Incorporate a shield between the mobile phone 
antenna and the user’s head Jt takes 2500 
watts 45 minutes to heat up my bath water but: 
the lowest power light bulb witl heat a filament 
of tungsten to white heat in @ quarter of a 
second using just one fifth of a watt! @ 
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THE ELECTRONICS FORUM IS WHERE YOU BOTH 
ASK AND ANSWER OTHER READERS’ QUESTIONS. 








NICS 


Orum 








TO PARTICIPATE, GO TO WWW.ELECTRONICSANDBEYOND.COM AND CLICK ONTO THE 
FORUM PAGE. ALTERNATIVELY SEND A LETTER TO THE USUAL ADDRESS OR SEND YOUR 
REPLY VIA EMAIL TO JALDRED@ELECTRONICSANDBEYOND.COM. 


Water Powered Watches 

Question: About twelve years ago, 
remember there being a short craze on water 
powered waiches. I'ny not sure what principle 
these worked on {I'm guessing certain 
electrodes pick up free electrons from tons}, 
but I would be interested in using it for my 
own projects, Any information you could give 
me zbout this techaatagy would be much 
appreciated. Perhaps someone remembers 
what company made the watches, and how to 
get in touch with them.— Greville J. Kirk. 


Answer: The principle was that there were 


two electrodes of different metels that retied 
on the impurities in the water to create a 
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potential difference. There was a problem in 
that the elecirodes tended ta get oxidated | 
and it stopped warking fairly quickly_.1f you 
put 2 bit af Jamon juice (or vinegar) in the 
water the problem went away. In fact Xilinx 
used this methodology to prove that their low 
power PLDs were really lov: powered by 
powering them with 2 zinc rod and 2 copper 
rod pushed into a lemon. — Steve Hawkins. 


I think you refer to the former Philips 
‘CoolRunner CPLD devices which were sold 
ta Xilinx about 18 months ago. All the 
fiterature at that time showed the CPLD 
powered by injecting two electrodes into an 
orange. — lain King. 


Log. Amplifier 

Question: Dees anyone know how i can make 
an amatifier whose gain can be made variable 
logarithmically, like a tog. expander? J am 
interested tn legarithmic amplifiers or amplifiers 
where the gatn could be set fo a ‘function’ i.e. 
outpui = input squared or some ather function. 
Frequency would be very low & gain would not 
be extremely high. — Harold Goodwin. 





Lime Scale Remover 

Question: Can anybody help me find a 
Module or Circuit Diagram for a swept 
frequency lime scale remover? My pond is 
full of Blanket Weed, - Martin Baugh. 
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Learn The Easy Way! 
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PIC Training & Development System 


*"3the heart of our system is a real book which lies open an your desk while you use your 
camputer to type In the prearamme and control the hardware. Stert with four very simple 
programmes. Aun the simutator to see how thay work. Test them with real hardware. Follow 
on wiih a litte theory..... 

The best place to start teaming about microcontrofers is the PiC16F84. This is easy to 
understand and very popular with construction projects. Then continue on using the more 
sophisticated PICtGF877 family. 

Our campiete PIC training and development system consists of our universat mid range 
PIC programmer, a 306 page book covering the PICIGFS4, a 212 paga book introducing the 
PIC16F877 family, and a suite of programmes to run on a PC. The moduie Is an advanced 
design using a 28 pin PIG?6F872 to handle the timing, programming and vaitage switching 
requirements. The module has two ZIF sockets and an 8 pin socket which between them 
allow most mid rangs @, 18, 28 and 40 pin PiCs to be programmed. The piugboard is wired 
with a § volt supply. The sofiware is an Integrated system comprising a text ediicor, assembler 
disassembler, simulator and programming sofiware. The programming is periarmed at 
normal 4 volts and then verified with plus and minus 10% appited to ensure that the device is 
programmed with a good margin and not poised on the edge af failure. Requires two PPS 
batteries which ae not supplied. 

Universal mid range PIC programmer module 

+ Book Experimeniing with PIC Micrecontrollers 

+ Book Expenmenting with the PIC18FS?7? 

+ Universe! mid rance PIC software suite 

+ PICIGFBS and PIC1BFB72 test PICS... £157.41 
UK Postage cited INSLIAINCE....20000-0c0cenensencncnnrorarenrarrncsvenrttereetn’ onli 
(Europes postage & Insurance — £13.00. Rest of world - £22.00) 


Experimenting with PIC Microcontrollers 


This book inireduces the PICIGF84 and PIC16éC711, and is the ezsy way to gst started ior 
anyone who is new to PIC programming. We begin with four simple experiments, then having 
galned some praciical experiance we study the basic orinciples of PIC pregramming, leam 
ebout the 8 bit timer, how to drive the liquid crystal display, create a real time clock, 
expsriment with the watchdog timer, sleep mode, beeps and music, including 2 rendition of 
Besthoven’s For Effse. Finally there are two projects fo work through, using the PICTGFR4 to 
create 2 sinévave generator and investigating the power taken by domestic appliances. 


Experimenting with the PICI6F877 


We start with the simplest of experiments ta gst a basic understanding of ihe PICi6F877 
iamily. Then we look ai the 16 bit timer, efficient storage and display of lext messages, 
simple frequency counter, usa a keypad for numbers, letters and security codes, and 
examine the 10 bit A/D converter. : 


Ordering Information 


Telephone with Visa, Mastercerd or Switch, or send cheque/PO for immediate despatch. Ail 
prices Inciude VAT if applicabla. Posizge must be added to ail orders. UK posiage £2.50 per 
book, £1.00 per kit, maximum £7.50. Europa postage £3.50 per book, £1.50 per kit. Rest of 
Wwarld £6.50 per book, 2.50 per kit. Web site:- vavv,Brunningsoftware.co.uk 


NEW 32 bit PC Assembler 


Experimenting with PC Computers with its kit is the 
easies! way ever tofearn assembly language 
programming. if you have enough intellicence 
tounderstand the English fenouage and yau cen 
operate a PC computer then you haveall ihe necessary 
baskaround knowledge. Flashing LEDs, digital to 
analogueconverters, simple oscilloscopes, charging 
curves, temperature grephs and audiodigitisina. 
EEEEKIt now supplied with our 22 bit assembler with 
84 page supplementdetailing the new features and 
includina) ? axperiments PC io PIC 
cammunication,Flashing LEDs, writing to LOD and two 
way data using 2 wires from PC's parallelpart to 
PIC1GFB5. 


Book Experimenting with PCs.............. £27.50 
Kit 14 *made up’ with software ...........- . £52.00 
Kit 1u ‘unmade’ with software... 2.22.22. 26. £45.00 


C @ Ctriortie BC 


Experimenting with C & C++ Programmes teaches us 
to programme by Using Cito drive the simple hardware 
circults built using the materials supplied in thekit. The 
circuits build up to a storage oscilloscape using 
relatively simpie Ctechniaques to camstruct a 
programme that is by no meens simple. When 
approachedin this way C is only marginally more 
difficult than BASIC and iniinitely morepoweriul, C 
programmers ere always in demand. Ideal for absolute 
beainners andexpesienced programmers. 


Book Experimenting with C & C++ ......- ... £24.99 
Ki: CP2a ‘made up’ with sofrvare. 2.2.22... £92.51 
Kit CP2u ‘unmade’ with software,....-...-..- £26.51 
Kit CP2t ‘top up" with software ............. 712.99 


The Kits 


The assembler end C & C++ kits contain ihe 
prototyping board, tesd assemblies,components and 
programming sottvare to do al] the exoenments. Fre 
‘made up‘ kits are supplied ready to start. The ‘top up’ 
kit is for readers who havealready purchased kit 1a or 
iu. The kits do not includ tne book. 


Hardware Required _ 
All systems in this advertisement assume you have a 
PC (386 or better) and a printer lead. The experiments 
require no soldering. 
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Part Built PIC Training System 


This has the same specification as the complete system 
but is supplied without the keypad, 40 pin ZIF socke! 
and plugboard, with just oné book Experimenting wiih 
PIC /Hicrocantroliers, and with sottware to proaramme 
the PIC16Fas & PIC16C711, Can ba upgraded later to 
the full specificaticn. 


Part built universal PIC proarammer module 
+Book: Experimenting with PIC Microcentrollers 
+84/711 software suite and PICTEFB4. . . £92.50 

UK postage and packing.........--.... £5.00 

{Europe posiags. . £7.50, Rest oi world. .. .£43.00} 
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Brummimg Software 138 The Street, Little Clacton, Clacton on Sea, 


Essex, CO16 9LS. Tel 01255 862308 
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SOMETHING WE KNOW 
MANY OF CUR READERS TO 


BE INTERESTED IN. 
HERE TONY 
HAMILTON-GRAY 
OF PRINTS OF 
WALES INTRODUCES 
US TO SOMETHING 
THAT WILL MAKE EVEN 
THE MOST PROFESSIONAL 


OF OUR PHOTOGRAPHIC 
READERS SIT UP AND TAKE 


NOTICE, 


t was a chance remark 
that led me to build this 
i camera, while visiting a farge camera fair 

at the NEC, Birmingham with a friend. a 
retired pro photographer. He was locking for, 
amongst other things a small format mono- 
rail camera. We found a very nice Swiss 
manufactured small monoe-rail, GREAT! But at 
£1700 plus VAT with no 
lens or filter holder we 
walked away. [ said 'T'l 
build you one*. Ve both 
laughed and the subject 
was forgotten until 
several months later 
during a quiet period in 
my shop. I recalled what 
1 bad said and started 
looking around my scrap 
boxes, 

Finding a focusing 
stage of an ofd black and 
white enlarger I cut down 
the hégative holder and 
rotated it 180 degrees around the rails and 
onto this T fixed a close-up focusing 
attachment. This would allow the camera 
body io swing left and right of the centre fine 
of the finished camera. The lens holder was 
mounted on a ball and socket, this gave the 
lens holder provision to swing left and right 
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and point up 

and down in many 

cambinations. 

An ald Sotigor 35mm SLR 

body fitted the bil! as i had built in 

thraugh the lens metering and a removable 

prism giving a waist level 
finder. An alloy plate cut to 
fit the larger end of the 
bellov’s with a hole cut ia 
the centre, with a part from 
the back end of an old fens 
with a 42mm thread was 
used to fit the alloy plate 
onto the body, contact 
achesive secured the 
bellows to the plate. 

A brass Taylor Taylor 
Hobson 5.5 iach focal length 
lens, probably made before 
the war, was screwed into a 

length of alloy tube and 
attached to the tens holder with araldite. As 
yau can see, this required very few tools, i.e, 
Hacksaw, File, Hand drill, Screwdriver and a 
smali Adjustable Spanner. 

This project was compleied in my retail 
photographic shop in-between customers, who 
got very curious about this strange fooking 


object. It was completed within a week. 

Would it work? I loaned ii to a friend and 
he enjoyed playing with it, it was so much se 
that it was three months before I got it back. 
The results were aood, due no doubt to his 
photographic skill rather than my engineering. 

Ht row sits on a shelf in my workshop. 
Every now and then I fake it down and play 
with it, thinking that I should sell it or strip it 
down and fit a normal Jens on the body and 
use if a5 a Normal camera, but as I own many 
cameras from 35mm S{Rs up to 3 huge 7x5 
mono-rail I don't really need another camera. 

Tf you have comments ar questions about 
the construction of this camera F would be 
only too pleased and willing to answer them. 
Tinave also built a couple of pinhole cameras 
which are really fun to use if F256, yes F256, 
is your Jdea of fun, Perhaps 7’ll write about 
thet one day. 

if you would iike to get in touch with Tony, 
you can do so via the usual magazine email 
and postal address. We will pass on to him 
any correspondence received. 
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An_Introduction to 


BUSINESSES AND HOMES 





PART ‘I 
THE CLEAN, GREEN fem 


BUILDING OF THE Les 


FUTURE IS HERE. THE 
USE OF BIPY, WHICH 
STANDS FOR BUILDING 
INTEGRATED 
PHOTOVOLTAICS, HAS 
PROVEN THAT MANY 


CAN PRODUCE ALL, OR 
NEARLY ALL OF THEIR 
OWN ELECTRICITY, 
THEREBY REDUCING 
GREENHOUSE GASES 
THAT HARM THE 


ENVIRONMENT “tel: 


il f a material is said to be photovoltaic (PV), z 
voltage will be generated in it by the 
incidence of light upon its surface. Ht ig a 

catalyst for the conversion of fight eneray into 
electrical energy. PV cells are not only 
environmentally friendly, but are silent as well 
because they do not contain moving paris. 


What matenals can be used? 
Silican (Si) is the most important photovettate 
material presently in use: It is benign, 
widespread and extremely suitable for use as a 
PY material. [t does have disadvantages, 
though, and these are that itis expensive to 
purify and prepare in tts photovaltaic ionn, and 
that this final form car be fragile. Other 
materia's —- namely gallium arsenide (GaAs) 
and cadmium telluride (CdFe} — can be used, 
Dut they are either too expensive or have not 
been proven over a 20 year period of use. 
Monocrysialline silicon {where the atoms are 
regularly arranged within @ single crystal) is the 
mast effective form af siticon for use as a 
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photovattaic. This farm of silicon is grown as an 
ingot from a seed of crystal silicon within a 
molten silicon solution. A diamond sav is used 
to slice the ingoi into pieces, which are then 
smoothed so as 10 remove the rough suriaces. 
A cheaper yay of casting silicon is to pour the 
molten solution into @ tray or mouid, This 
produces polycrystalline silicon {with its 
multifaceted appearance). This is, however, 
slightly less effective as a PV materiat than the 
single crystal form. 

Using thin-fitm techniques, silicon can be 
coated onto the glass thaf will form the 
window area of ine fina) PY module. This is the 
least expensive option, but does make the 
silicon arnorphous and this means a Iower 
efficiency and a degredation of the material 
over time. 

Architects may consider the aesthetics of the 
materia! to be equally as important. 
Monocrystaltine silicon is blue and reguiar, 
polycrystalline silicon is blue and patterned, 
end thin-film silicon (the kind that powers solar 
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calculators) is brown. Efforts are being made 
by manufacturers to widen the choice of 
colours, but this is difficult because with any 
change in colour there must be seme reduction 
fa PY efficiency (as visible light scaitered back 
is light that is jost to the PV process}. 


How is a PY cell created? 

To turn PV material into a PY cell, a pn 
junction needs to be created just below the 
front surface {more on which to fallow}. Two 
additional processes then need to be 
applied: The next stage fs to bond metal 
contacts onto the front surface to ‘gather’ 
elactrical charge without blocking the 
incoming light too much. Finally, so as to 
minimise the amount of fight losi through 
refiection, an anti-reffection coaiing is 
applied 10 the silicon. 

Sificon photovoltaic ceils normally generate 
up to 0.5¥ and, providing they are sealed away 
from moisture in the atmosphere, can have a 
tong and productive lifespan. 
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The photovoltaic process. 

Figure 1 shows a schematic of the efectricafly 
aclive layers within the crystal structure of a PY 
cel), Pure silicon has a very tow electrical 
conductivity because almosi all of its electrons 
are immobilised in bonds. To increas@ the 
conduciivity, a very small quantity of boron is 
introduced. into the material. This process is 
known as 'deping'. Doping silicon vith boron 
introduces positive charge 
carrers inte the material. These 
can be thought of as gaps tn the 
bonds of the crystel structure 
where electrons would normally 
be expected to be. Siltcon that 
has heen doped with baron is 
referred to as being ‘p-type’, the 
‘p’ representing ‘positive’. 
Similarly, ‘n-lypes" silican is 
silicon in which the main charge 
carriers are electrons (negative), 
and this is created in the same 
way But with phasphorous as 
the dopant insteed af boron. 

Most of the silicon in the PV 
cell is p-type, but the surface — 
where the fight enters — is n- 
type. The most (mportant part 
of the ceilt, however, is the 
interface between the tvo. Just 
below the surface, this interface 
— known as the 'pn junction’ — is 
where the negative and positive charge carriers 
combine, cancelling each other out. However, 
because the dopant atoms are fixed within the 
crysta! structure, they cannot move to cancel 
each ather’s charge. Instead, they jorm a 
charged barrier — positive in the top. part of the 
pn junction and negative in the boltem part. 

When 3 photon is absorbed into a PY cell, it 
passes its energy to an electron in one of the 
bonds. The increase in its energy level liberates 
that eleciron from its bond, turning it into 2 
charge carrier, free to contribute to electrical 
conduction, The gap left by that electran is 
effectively positively charged, and can also 
contribute ta conduction. 

The cell is designed so that most of the 
photons that hit it generate these carrier pairs’ 
of elecirans and gaps in the junction. Because 
of their proximity to the unbalanced charges 
created by the dopant P and B atoms, the two 
types of carrier are forced to travel in opposite 
difections. Electrons move away from the 
boron in the junction and towards the top, and 
the gaps move dovmwerds into the p-type 
material. 

When the PY cell is connected fo a circuit, a 
route is provided for the electrons to flay from 
the front (ar top) of the PY cell to the back, 
where they recombine with the gaps. This can 
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alternatively De looked upon as & raute for 
positive current lowing from the back to the 
frant of the ceil. 


What is the difference between PY 
cells and solar panels? 

Firstly, the name ‘soiar panel’, whilst instantiy 
recognisable by the layman as a panef for 
turning light inio efectric, can also include solar 
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water heaters and, as such, should not be used. 
The preferred name for a group of PV cells is a 
‘module’. PY modules cantain several celts 
always connected in series. By doing this, the 
iInconveniently low voltage created by a single 
cell can be added together with that of others, 
farming a more usefui value. 

The front of a PY madule is a windaw: of tow- 
iron content glass. 
This both protects 
the calls and also 
ensures a high 
transmission 
efficiency. The cells 
are hermetically 
sealed with either 
silicone or EVA 
{ethylene viny) 
acetate). A module 
may or may not need a frame to strengthen it 
— if ihe glass is ‘sufficient protection, the 
module is referred to instead zs a ‘laminate’. 

Electrical connections, tabelled positive and 
fegative, are fitted to each end of the series 
connected cells, The maximum yoftage per 
module is usually 22V de. 

Madutes can be connected together in one 
of two Ways fo form an array. A series 
canneciian of modules (or ‘sees string’) will 
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incresse the valtage. A parallel connection will 
increase the generating capacity without any 
Increzse in voltage. 

Unfortunately, should one cell be shaded by, 
far example, the branch of a tree, it can have 
the same effect as shading the whole module. 
Parallel cannectians within an array are 
important for minimising any Josses Incurred in 
such a way. 


|-V curves and peak power. 

To examine the electrical characteristics of a 
PY module, an J-V curve {a graph af current 
against voltage) can be drawn. fo obtain the 
WP (peak watts) value of a module, that 
module should be illuminated using a solar 
simulating ight source at a constant 
temperature. With no loads connected, the 
open-circuit voltage can be measured. This will 
give a value on the ¥ axis because no current is 
flov’ing. The short circuit currest can also be 
measvred by shorting the terminals together 
via an ammeter (this will give a value on the J 
axis, where V = 0). Unlike a mains supply, 
which maintains its vottage irrespective of the 
number of appliances connected, the valtage of 
a PY module will drop as more current 5 
allowed to flow. By varying the load, a series of 
values for E and V can be found and plotted on 
the I-V curve (see figure:2). 

Power (in watis} is simply the product of 
current and voliage. To find the mawmum power 
we need to find the largest product of current 
and voltage, and on the I-¥ curve this can be 
represented a5 a rectangle touching both the 
Ongin and the 'knee’ of the line dravn to connect 
up the plotted paints, The ‘peak power of a 
module is taken in such a way using a standard 
solar irradiation of 1,000 W/m¥ and a cell 
temperature of 25. 

The term ‘peak 
power apnlies only 
to test conditions — 
‘maximum power 
should be usec 
under all other 
Oorcumstances. 
Maximum pater is 
dependant on 
irradiance, which is 
in turn dependant on 
cloud conditons and time of day. 

Test conditions aside, PY cells should be 
kept as cool as possible to maximise their 
power output. For each °C rise in cell 
temperature, there is a decrease in power af 
0.3%. Modules ere duilt with minimal covering 
over their backs so that air can flow over them 
and keep them cosl. However, the test 
irradiance mentioned above can cause a sise in 
cell temperature ai around 30°C, resulting in an 


ELECTRONICS and BEYOND 1B 


actua! temperature of 55°C, and this will 
reduce the maximum pawer attainable by 
approximately 1056. Only if the anvbient 
temperature is below O°C might maximum 
power reach peak power at standard or peak 
levels of irradiance. 

Though the maximum power can be derived 
for any value of irradiance, can if just‘as easily 
be extracted? Lt is now common for inverters 
to include a peak power tracker, in the dc to ac 
conversion process, a neak power tracker 
consiantly adjusts its input voltage in 
order to maximise the product of f and 
¥. The tracker is important because it 
maximises power extracted as the 
temperature and irradiance vary. 


What angle should the modules 
he tilted at? 
If PY modules are to be incorporated 
into a structure that is already there and 
is immovable, such as the roof of a 
house, there may not be much ofa 
choice. If, however, a PV array iS to be 
Incorporated into the structure of a 
building at the design stage, then there 
are some very clear choices to be made, 
Firstly, at what time of the year is the 
power going to be af most importance? The tilt 
angie can be optinised for the summer, the 
winter or a campromise. To maximise annual 
yield, designers optimise the titt of their arrays 
for the summer. This might usually be the 
latitude angle of the site minus about 20°. To. 
raise the minimum output, designers optimise 
instead for the winter — the latitude angle of 
ihe site plus about 20°. 

it. 3 also possible to incorporate a system 
that will constantly adjust the tilt so as to’give 
ithe best yield. This can be very expensive, but 
there is a cheaper alternative and that is to 
incorporate a hinge system into the modules so 
that they can be adjusted manually with each 
change of season, 


What about orientation and location? 
In a northern latitude, a south facing array will 


collect the most light throughout the year and * 


vill thus produce the most energy. Failing this, 
east and west facing facades can still produce 
significant quantities of energy from PY. 

When it comes. to reasuring the amount of 
sunshine available ai the site, daily insofation is 
the measurement that needs to be fooked at, 
rather than hours of sunshine. Dafly insofatian 
is measured in kWh/m*, othenvise-referred to 
as ‘peak-hours per day". Because ihe standard 
irradiance of the specified peak power of L000 
W/m2 (1 kW/m?) is also close to the 
maximunr irradiance received by ¢ surface: 
facing the sun, 2 figure far the energy received 
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during the day can be worked out from the 
equivaleat number of hours in which a constant 
1 ki//m? is received. 

Meteorological records for daily insolation 
can be consulted, but these mosily measure 
from a horizontal plane. In some places, the 
daily insolation is available for a plane tilted in 
respect to the angle of latitude, PY arrays are 
rarely mounted harizontafly — they are usually 
tilted at an angle or set vertically into the 
Structure of larger buildings. 





BP ‘Saturn’ Cell end }todule 


The Oxford Sofar House (main photo) was 
set up in 1994 as a praject for exploring the. 
issues Surrounding the use of PV technology in 
the built environment. It has 3 series strings 
consisting of 16 modules each, and these face 
due south with a tilt angle of 40° fram 
horizontat {site latitude is 51.87), Horizontal 
surface daily insotation records far the Oxford 
area show an annual mean of 2.6 peak-hours 
per day, with means of 0.6 for mid-santer and 
4.4 for mid-summer. Data is also available far 
the same area at a tilt of 45°, and this shows an 
annval mean of 3.3 peak-hours per day, with 
1.3 for mid-winter and 4.5 for mid-summer. 
This latter set of statistics is more relevent to 
the Oxford Solar House than the honzontal set, 
and the difference between the bro illustrates 
how tmportant it is io use the right daily 
insolation data whilst stitl ai the planning stage. 

If the required daily insolation figures are not 
available in that area for the tilt angle being 
considered, there are other yays of working 
them out, and these require more saphisticated 
calcutations. In addition, further conversions are 
needed for directions of tilt other than due south. 


Measuring performance. 

The amount of energy generated varies from 
day to day, sa to simplify the problem of 
measuring performance, the total generation 
should be measured over the course of one 
year. A convenient untt of measurement is the 


kifowatt-hour. The annual energy yield of the 
Oxford Solar House ts around 3,000 k\Vvh. 

The total electrical output divided by ihe 
peak power of the array gives another 
parameter that can he used to compare 
systems and their refative performance — the 
‘annual specific yield’, The Gxford Solar House 
has a total array autput. of 4kWP, so its annual 
specific yield is 750 kWih/yr/kVVP, 

The annual specific yield depends an the 
jollowing iactors: 


* Ensolation: Fhe annual iasolation of 
the site at given angles of tilt and 
deviation from due south, 

* Cell temperature: The aperating 
temperature of the cells — related to 
the ambient temperature, moment 
to-moment insolation and the 
effectiveness of cooling. 

® Electrical coupling efficiency: The 
effectiveness of peak power tracking 
and the inverter. 


For the Oxford house, an estimate af 
the mawimum attainable value jor the 
annual specific yield has been worked 
out as fallows: 

3.3 (peak-hours per dey, ennizal mean} x 365 
(days) x 0.85 (a 15% reduction for the efiects 
of cell heating above the standard testing 
temperdture) x 0.9 (90% efficiency of inverter, 
including effectiveness of peak power tracking) 
= 921 kWh/yr/kWP. 

The value of 750 kWh/yr/kVVP observed in 
the house compares well with this estimate of 
the maximum, although it may heve be set 
unattainably high by the estimate of the effects 
af cell heating being a little too conservative. 


PY integration on a larger scale. 

BIPY (Building Integrated PV) is becoming 
more and more widely used in the constriction 
/ refurbishment of targer commercial buildinas. 
BP Solar is a majer manufacturer of PY arrays 
and technology, and their PowerWali panels 
have been designed to substitute direcily ior 
materials such as glass or granite, traditionally 
used in these buildings. As well as providing 
useful energy, these panels can also appear 
quite aesthetically pleasing when the building 
is designed with their inclusion in mind. @ 


we take a closer look at 
BIPY, courtesy of some real life 
buildings which utilise BP Solars 
phatovoltaic modules to create 
buildings that are not only 
environmentally friendly, but attractive 
to look at as well. 
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ELECTRONICS? 


: TECHNOLOGY TAKES A TUMBLE 


IN OF THIS SERIES ON 
THE SPECTACULAR FALL OF 
HIGH TECH SHARES, WE LOOK 
AT THE ENTREPRENEURS WHO 
MAYBE SHOULD HAVE KNOWN 
BETTER OR EVEN HAD MORE 
MODEST EXPECTATIONS OF 
WHAT INTERNET BUSINESS 
WOULD MEAN IN REAL TERMS. 


horrendous 43% and 
50 stock which ~ in its 
glory moments - had been 
valued at £41 a share, was now 
trading at £3.82 per share. 
Eynch went from being 3 
billionaire to a round figure 
worth of £126 million, a 
haemorrhage of £874 million. 
There can be few men eround 
who've fast £56 miflian in a day! 


THEY DO SAY HISTORY 


REPEATS ITSELF! THE CRASH 
OF THE 19365 
REINCARNATED... 


The Billionaire Who Fell To Earth 


To understand failure at its most spectacular, 
let's look at the case of Autonomy. Dr. Mike 
Lynch was not only an Internet star, he was 
also ihe phenomenon’s first sterling 
billionaire and a briltignt technologist to boot. 
Having spent some time in academia and at 
GEC Marconi, he decided to set up his own 
company, Neuradynamics, marketing a 
machine designed to match fingerprints. This 
greatly aided the solution of murders long 
forgotten -except of course by the police - 
and Neuradynamics quickly achieved success. 

In 1996, Lynch launched Autonomy, with a 
£2,000 loan. The campany rapidly became a 
world leader in processing the enormaus 
amount of information flowing aleng the 
internet, When the company vas floated on 
the Stock Exchange in November last year, 
the market valued it at a cool £5.2 billion! 

This meant the big time immediately: entry 
info the FTSE 100 and Lynch - at least on 
paper - he became VERY wealthy indeed. A 
mere three months later, Autonomy became 
another casualty of the internet bubble, it 
being booted out of the FTSE 100 almost 
before the ink on its admission documents 
was dry. Worse however was to come. 

By early May the shares had fallen by a 
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Duo Disaster 

Another high-wire act in the 
internet toss field is the services 
company Affinity Internet, 
founded in 1995 by friends 
Terry Plummer and Wayne 
Lachner. Both men had mortgaged their 
homes and taken out leans to the tune of £1 
millian to launch their new venture which - 
initially - enjoyed spectacular growth. 

The company’s product seemed a sure bet 
too, for it provided the technology for 
companies offering free access to the net, 
and having clients such as Vadaphone and 
Powergen helped of course. At the height of 
the intemet euphoria in March 2000, Affinity 
Intemet's shares rose to £86.78, giving its 
founders 2 tota} wealth of £437 million. A 
year later however, matters were very 
different. 

The shares tumbied to £3.55 and the 
cofnpany’s value plummeted - if F can put it 
that way - from £1.8 billion to £88 million, 
leaving the founders with personal wealth of 
some £23 millian apiece, 


The Off Line Auction House 


Another casualty of the dot.com disaster is 
Tim Jackson, the founder of the on-tine 
auction house QX!L. A one-time financial 
journalist, he brought his business - which 
stands for Quick Sell - io market in October 
1999. 

The share price stormed to £7.44 and 
Jackson was - in short order - worth around 
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£423 million. In fact, he made 
£34million in one day when his 
company did a deal with the American on-line 
outfit Excite. All of this of course mirrored 
much of the share-trading and deal-making of 
the Great Crash of the early 1930s: it was all 
on paper, 

Like last-minute, Q@XL was worth 2 fabulous 
amount at its height, desnite fow revenue. Its 
value of some £2.5billion cantrasted starkly 
with its monthly earnings of about £500,000. 

The ultimate irony of course is that 
Jackson's original specialisation ~ financial 
journalism - should have given him a head- 
Start in the warnings department as to What 
could ~ and ia fact did - happen when what 
could Be called the North Sea Bubble burst. 
Tn no firme at all @XL was not so much an on- 
line business as an off-line ane and, as things 
stand at present, Tim Jackson is worth 2 
more modest £5.8miflion. 


A Softer Shade of Hard, A Harder 
Shade of Soft 
Hardware and software entrepreneurs too 
have had a thin time of it lately. In fact, the 
greatest Joss of all was mace hy an engineer- 
entrepreneur, Dr Andrew Rickman. Aa 
electronics scientist by profession, Rickman 
founded Braokham Technology in a room 
above his garage tn 1988. If specialised in 
manufactunng integrated Circuits - ICs - for 
transmitting information across fibre optic 
lines, thus greatly speeding up the Internet. 
By mid-summer 2000, Rickman’s stake in 
his Creation was worth £1.75billion, the 
shares were valued at £54 apiece and the 
company had 2 valuation of £6billion, more ia 
fact then the mighty Sainsbury's gracery 
empire. This was the peak. ht was to be 
short-lived. American companies were soon 
in the market and an avalanche oj near- 
identical products gave Brookham serious 
competition, resulting in a spectacular drop in 
the share price, which presently hovers 
around the £3.20 mark. Rickman’s personal 
weaith fs now a far more modest £107 miltion. 
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If the hardware men were finding the 
going difficult, life was equally as taugh for 
the sofiwvare entrepreneurs, a classic example 
being Gordon Crawford. in January this year, 
headlines such as ‘London ridge falting down...’ 
was but one take on Cravsfard's issuing a 
profits waraing on behalf of his company, 
London Bridge Software. 

Crawiard's company had developed 
software that enabled banks and other 
financial institutions io identily bad payers. 
With clients of the staiure of Chase 
Manhattan and Lloyds TSB, the campany 
rapidly attracted investors and - by Spring - 
2000 - the shares were trading at £15.58, 
making Crawford's stake in his company 
worth 2 coal £1.6billian. It loaked like 
London Bridge would rapidly become a FISE 
100 star, lis shares being avidly sought by 
Virtually everyone, not feast the banks 
themselves. 

However, failure to rapidly secure 
American orders, at the time when 
technology shares were beginaing to 
stumbte, sav the stock crash from its peak to 
around the £2.50 at present. Currently, 
Crawford's 49% stake tn the business is 
worth shout £196millian, a massive fal} by 
anyone’s definition. 

Another man whose wealth rivalled 


Crawford's was the Welsh billionaire Terry 
Matthews. He’d begun his working life at 16, 
in the British Telecam, 87, research 
laboratories hefore moying to Canada where 


he founded the electronics firm Mitel in 1972. 


Fourteen years later he sold this business and 
used some £1.5millian af his profits to set up 


Newbridge Networks, in which he took a 25% 


Stake. 

Early in 2000, he sold this business also, 
this time to the French electranics giant 
Alcatel, for an impressive £4.3billion, he 
taking a 3.1% holding in Alcatel itself, which 
subsequently proved to be one of his less 
successful moves. 

At the height of the technelogy boom, 
Matthews's little slice of Alcatel was worth a 
handsome £1.5billion. The subsequent crash 
however has seen £81 0millian of that sum 
yanish. Nor was this his only loss. He became 
invalved in the internei security company 
Neypher, and also in Andrew Rickman’s 
Brookham Technology. The farmer was worth 
F82miliion at its height and Matthews’s 
investment in Brookham was valued at 
£90 million. Presently these investments are 
worth £25million and £5million respectively. 

Nevertheless, despite the horrendous falls 
outlined above, all of these entrepreneurs are 
still very much in business and doubtless 


have learned @ great deal from their varied 
experiences. Therefore what future do the so- 
called Hi-Tech shares have, given thelr rags- 
to-riches- to-better-quality rags again 
performance over & very short period? 


The Permanent Plummet 

Virtually none atall, i the investment banks 
are to be believed. Since March Jast year, 
some technology shares have fallen by as 
much as 90% and the Financial Times's 
Techmark Index has dropped by 48.1% from 
its high-paint. More pertinently perhaps, 
America’s Nasdaq - ‘the stock market for the 
next 100 years’ as the adverlisement fad it- 
has fallen by a whopping 59.2%! 

Indeed the bankers‘ take on the situation is 
dire. They envisage only about five of the 
major Hi-Tech players surviving. As te the 
shares, in ihe view of one analyst, they will 
take years to éven approach their former 
heighis, if ever. 

And the moral in all this? Beware 
investment analysts hyping fufure killings not 
so much on companies for ‘carrying an 
undertakings of great advantage, but nobody 
is to know what it is," but on companies of nil 
advantage which they - the investment 
analysis - know not one damned thing about! 





y ‘Don tmiss — Part 2 of Discovering Amateur Radio... 
~The next chapter from BP Solar in Green Electronics plus a feature 


~ entitled Beyond the Alternatives..: Simple Breadboarding projects from the 
nen of Robert Penfold... Watch out for the Combat Robots from Ken Ginn! 


Dont miss your issue, ask. your local newsagent to keep you a copy or 
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alternatively ring the Subscriptions Hotline on 01970 621030 today. 
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Readers of my earlier ramblings, like E. V. K. of Taunton, may recall 

that one of the fater ones was “penned” an my laptop, from an NHS 
hed. The series was discontinued shortly after, not - Fm gtad to say - dug 
to a visit from the Grim Reaper, but the exercise of an editorial new 
broom. (Actually, my last appearance in these pages was in 1997, in one 
of several of my technical articles the magazine has published, under a 
varieiy of other pen-names.} Now the magazine has a new editorial new 
broom, who has kindly agreed to provide space for some more Stray 
Signals. 

You may have been fascinated, as Point Contact yas, to see a 
programme on the box recently, about hacking. Apparently, it started 
when some bright spark in telephone system development labs in the 
USA decided that the old loop-disconnect signailing could be replaced by 
in-band tone signalling (a silly decision as it turned out, bui then silly 
decisions abound in commerce and business, not to mention politics). 
The earliest version seemed to replace the dial pulses with pulses of tane 
that, it transpired, could easily be mimicked using a plastic whistie found 
in packets of 3 certain brand of breakfast cereats. Later signalling used in- 
band DTMF - dual tone multi-frequency - each digit an the dial pad being 
represented by a different pair out of a set of audio tones. Hackers soon 
came up with the infamous "blue box’, which was capable of playing such 
fone pairs inte ihe mouthpiece of the hand set. With a knowledae of the 
control sequences, ‘phone calls coufd then be made for free, at the risk of 
Imprisonment if caught with one of the illegal boxes. Both DTMF and 
Inop-disconnect dialling are still in use, though presumably security 
arrangements have been beefed up to discourage free-calling. 

The hackers with whistles or blue boxes were far from the first free- 
callers. J remember when on National Service in the RAF in ithe nineteen 
fifties, one af us budding air radar technicians at the Number Two Radio 
school, RAF Yatesbury, had been a Post Office trainee before being called 
up. He showed us how you could diaf around the system by tapping the 
handset rest up and down to simulate dial pulses, if you could get the 


+ ello readers, it’s nicé to be back after a gap of severat years. 
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speed and mark-space ratia right and knew fhe right codes - which he 
could and did. He explained that this was not a good idea though, ina 
public phone box, as babbies were trained to watch out for it. "Back 
dialling” was cleverer, and safer. With the aid of a cork and a pin (even 
those he did not need, being practised), one could ensure that the “off 
norma!* contact never got reset. Dialling was then carried out working 
from the fully clockwise "6" position, letting the dial return as far as 9 to 
dial 1, to 8 to dial 2 and so on. From a phone box on the camp, with half 
@ dozen of us watching, he set up a cail via Swindon, Birmingham and 
several other exchanges including ane in Scotiand, finally ringing the 
phone in another box next door. 

After leaving the RAF, I got a place as a sandwich student with the 
G.£C_, whose matio ia those far-off days was “Everything Electrical’. 
Visits were laid on for us students to various company sites, including 
the Telephone Works sites in Coventry. There we saw the just introduced 
“trigger dial", specially devetoped to prevent successful back-dialling. We 
also saw fadies adjusting these rotary dials, to get them within the 
specified range of seven to fourteen pulses per second. Such was their 
skil! that; watching the dial run back just once, with one tweak of the 
governor springs they would get it to ten pulses per second, straight off. 
How many skills and crafts disappear with every step of “progress”! 

Thera has been a lot of discussion, and some concer, over the years, 
about the possibility of different types af radio signals interfering with 
each other. TETRA and TETRAPOL ( the Interpol version of TETRA) are 
likely to cause problems for SRDs (short range devices) operating in the 
obsofescent UK 415 MHz band, and even the Europe-wide 433MiH2 band. 
And it is unfortunate that the ninth harmonic of the 13.5MHz TV 
subcarrier falls an 121.5MHz, an international marine distress frequency. 
Now, there is concern about the various systems al! operating in ihe 
2.4MHz ISM band, availabte woridwide almost, on an unlicensed basis. It 
is already a Babel band inhabited not only by Industrial, Scientific and 
Medical users, Dut also by newer generations af cordless phones, and by 
millions of microwave ovens. Add to that three extra contenders, 
Aluetooth, HomeRF and the IEEE sponsored LAN standard 802.116 for 
focal area networks, and there is real cause for concern. Bluetecth is 
designed as a short range (up to 10m} tink, to replace cables or infra red 
links between laptop computers, printers, digital cameras, cellular phones 
etc. The 802.11b LAN standard was originally designed with carporate 
local area networks in mind, whereas HomeRF is designed for networking 
in the home, with a range up to 50m. Like Bluetooth, it uses FHSS - 
frequency hopping spread spectrum - hopefully to minimise interference 
irom other transmissions, though HameRFs hop rate is much lower than 
Bivetooth’s. Like a microwave oven, Bluetooth transmits whenever it 
ieals like it - has data to send - there is no listen-befare-send protocol. 
How all these systems will fare remains ta be seen. The danger is that, in 
the early days when not too many are deployed, it witl all seem to work 
OK, and the existing systems will become entrenched anly ta find later, 
that with more and more items in use, operational reliability becomes 
just too low and no-one knows what to do about it. 


Yours sincerely, 
Point Contact 
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ave you ever bad the tdea of a project 
thai could automate some task around 
- the home or your hobby that could 

easily he perfarmed with seme control logic. 
However, the thought of designing a circuit 
that would invalve many tagic gates, 
analogue input operational empilifiers and al! 
their associated components tas just too 
involved. Even having accomplished this, the 
project would be dedicated ta one particular 
task and be very inflexible in trying to add 
any design improvements once these were 
found necessary. Of course your desktop 
computer could do the job, but leaving your 
1Ghz Pentium pc powered on 24 hours a dey 
just to turn on the sprinkler system when the 
plants need watering seems a bit of an 
overkill. 

The solution is to make use of a very useful 
yet under-appreciated device, the 
MicraContratler, These single chip devices are 





mils Ape per EMdtiastics 
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in effect a small self-contained computer 
system, and are used extensively in many 
commercial products requiring a small 
amount of processing power in a limited 
Space. 

These devices have come a long way since 
the days of the first microprocessors, 
Microchio are a major manufacturer of these 
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MicroCentrotler’s, 
and offer an extensive = 
range of devices with part numbers 
prefixed with the letters "PIC’. 
They do have those same 
functions as microprocessors, 
but aso include flash 
memory to store the 
pragram, same RAM 
to manipulate 
variables, digital . 


wr 


Data Butter Enabled Low?” 





input and output ports, timers, A/D 
converters, serial 1/0 and others depending 
on the particular device selected. 

The drawback with these devices being 
used by the electronics enthusiast has deen 
the relatively expensive equipment necessary 
to program them, and hence the reasan for 
this project. Initially, we will go through the 


projects to make 


basics of what is 

® . needed to be able to 

Y program these PIC’s, 
along with 2 design based 
on that shown In Micrachip’s 
application notes freely available from their 
web site svew.microchip,.com. 


PIC Programming Requirements 

There are @ Jarce number of variants in the 
PIC family, and this project has concentrated 
on two particutar devices, the PICL6F84 and 
the PICI6F874. The ‘84 is relatively new, and 
includes digital input and auiput ports along 
with an on-chip timer, plus other useful 
functions. For those more adventurous who 
need additional £/0, the ‘876 also includes 
serial 1/0 and A/D cenveriers, along witha 
higher number of timers anc digital input. 
foutout lines. 

Soth of the PIC’s can be programmed 
using the same ICSP {in-circuit serial 
programmer). This allows a project to be 
designed and built, and the PIC then 
reprogrammed as many times as necessary to 
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To PIC Device 
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¢ Secondly, the program currently in 
assembler mnemonics has to be converted 
into machine code. 

* Thirdly that machine code has to be 
transferred to the PIC. 

Thankfully, Microchip has made the first 
two steps relatively painless in praviding 
tools to do the job. Again on their web site 
they have, freety available, the software 
apptication into which you write your code in 
mnemonics. This file is then saved and 
imported into a second application that 
assembles the program into machine level 
code. This produces a number of files, ane 
being the listing file. Once this is done. this 
final code from the listing file is transferred 
to the PIC using the programmer detailed in 
this article that ts based on the circuit given 
in Microchip’s spplication note, using 
software written by the author available on 
CD (see details in the Parts List section), 

The PIC itself is programmed by 4 seria! 





fix Dugs and add enhancements to the « First, write the assembler level program data stream inio one of its digital I/O port 
sofiware without having to dismantte ar thet wilf control your project {and lines, D7. Associated with the data is a serial 
Gisturb the hardware. remember it can be modified later if clock used to gate the data into the device, 
There are several steps necessary to get an mistakes 2re made, so no devices have io and this is fed into a second digital I/O pon 
application running in your final project. be replaced). line, D6. The only other connection necessary 
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PIC Programmer 
Sih May 200% 
M Peill (rev. 3) 


PCB Track 


to the PIC fs a power supply, and a signal to 
the MCLR Jine to indicate that the device is 
entering programming mede, ar to reset the 
PIC as required. Once programming Is 
complete, the driver lines fram the 
programmer are placed in a high 
impedance state and ihe PIC 
momentarily reset to allaw normal 
operation of the PEC, the 
programmer remaining 
connected to allow further 
modifications to the running 
code as necessary. Of 
course the pragrammer 
can be removed once 


ali changes are A 
complete. A , 
>. 
Theory of ~ay 
Operation | 


The programmer takes 
lis drive signals fram 2 pc pareltel 
port, The parallel port can be configured 
as a Standard port. What woufd narmally be 
data directed to a printer is manipulated in 
such a way that individual dits within the 8 
bit wide byte are driven to a logic one or zero 
as required in order to output data io the 
PIC. Data from the PIC via the pragrammier fs 
fed joto what wauld parmally be a status line 
from the printer, but again can be 
interragated to read back the appropriate 
information, 

The circuit is quite straightfanvard. Data 
bit DO from the parallel port is used as the 
‘data’ line and fs simoly buffered through a 
logic gate before being sent to the PIC 
‘pragramming data’ input line on its RBZ pin. 
In the same way, bit Di from the parallel 
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port Is 
used as the 
‘clack’ line and buffered 
on its way to the PIC 
‘programming clock’ inout line on its RB6 pin. 
Data bits 02 and 65 are taggled by sofiware 
tunning within the pc to switch off the output 
from the data and address buffers 
respectively, placing them in a high 
impedance state. This allows the same pins 
on the PIC to aperate as standard digital 
Input or output jines a5 required by your 
project. Of course if these lines are used for 
other purposes, care musi be taken not io 
load the pins in such a way that the 





programmer is unable to drive their logic 
siate from the CMOS buffer. This can be 
accomptished with simpte pluggable 
a links on the praject beard, 
= © ar rather mare thought 
ffl given to the design of any 
ep Y | interface circultry used. 
‘pe } Data bit D4 is used to 
7! piace the MCLR line at Ov, 
7° the master clear or reset 
} 7 condition of the PIC. Data bit 
_Y D3 is used te impose 13.5y onto 
the MCLR line, placing the PIC in 
programming mode. With neither 03 
, nor D4 high, the normal operating 
condition of MCLR is sei at 5y. 
The Acknowledge bit is used to feed 
data read from the PIC back to the p.c. for 









4 
, 


 verifieatian that nrogramming has been 


achieved. 

The transistars on board are used to ensure 
a command to reset the PIC overrides a 
command to place MCLR at either Sv or 
13.5y, the pregramming made. 

The remaining integrated circuit on the 
Drogrammer board is a 5v regulator chip. This 
provides a Sy supply to the tri-state buffer on 
board, and also power to the project circuit 
that you are attempting to program. There 
are two L.E.D.s on board, one indicates that 
power is applied, and the second indicates 
that the unit fs in programming mode, An 
external 13.5v power source is required that 
ss used to feed the voltage regutator and also 
provides the programming voltage necessary 
to program the 16°84 PIC. 

The second type of PIC, the L6F876 
mentianed earlier in the article, actually has 
the option of being programmed ai low 
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voltage without-the use of the 13.5v line. This 
provides a. means of simplifying the 
programmer to some extent and eliminates 
the need for the external supply. However, tn 
order tha? both types of PIC could be 
programmed, the supply remains necessary. 


Construction 

Building the programmer is relatively 
straightforward. The cable used to interface 
with the p.c. parallel port only uses 11 of the 
1/0 lines. This can either be butit from 


component parts, of as an easy option you 
could utilise a spare printer cable, cutting off 
the Centronics connector and stripping back 
the appropriate wires as required. 


al Par 

, 4 

3 

4 

ie 

6 : 

7 DS 

10 Acknowledge. 
‘ At Busy 

42 PE 

18 Ground 


Table 1. 


On the prototype built and shown in the 
photos, terminal strips were used to wire 
cables to the circuit board. To save a little 
cost these could be eliminated and the cables 
wired direct to the p.c.b. Again, a d.c, power 
connector was used to feed the 13.5v 
external supply to the unit. This could be 
dispensed with and flying leads used io 
connect to the p.s.u. 

For the output cahle that connecis to the 
PIC project board, a terminal strip was used 
that can plug directly onto terminal posts. 
These posts take uo little raom on the PIC 
hoard and are very useful as a means of 
reconnecting the programmer at a later date 
should you want to reprogram the PIC 
without disturbing your project in any way. 
ihe connector blocks are available fram RS 
Components, part number 426-159, with 
matiag terminal posis 426-165. 

Ti has been left to the constructor to select 
2 suitable box to house the unif, only 
requiring sufficient holes to feed the input 
and output cables and power supply, together 
with 2 hefes for the indicator.LED's. 

The application note avaitable from 
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Microchip goes into great detail an how to 
manipulate the lines to program a PIC. It 
includes flow charts that would allow you to 
write apprapriate software to use with their 
programmer if you are that way inclined. For 
those looking for an easier life, the author 
has written a software application that can be 
used directly with this circuit to allow you be 
program your PIC project with the minimum 
of eifort (see Parts List). 


Testing the Unit 

lf you have elected to use the application 
software available here, ft has the facility not 
only to program the PIC, but to enter a 
diagnastic mode where the operation of the 
programmer can be checked prior to 
connecting to your first PIC project. 

Firstly instal! the software and plug the 
programmer into the parallel port of the p.c. 
Once you sun the software it has the ability to 
manipulate individual lines from the p.c. 
parallel port aad check that outout fines 
switch state as expected. To enter this mode, 
click on the ‘programmer diagnostic’ button. 
You can then click on appropriate butions to 
toggle each line as required and observe the 
result using a scope o¢ digital multimeter. 

The result of switching each Jine is given in 
tabte 2. 


Where to Next 


if all is well, you now have a functional PIC 
Programmer, and you may be happy to go 
away and start devefaping your complex 
control systems. With a little suriing around 
the Microchip web site {www.microchip.com) 
you vilk find the toals and documents 





necessary to create source code and program 
the PIC as required. Gn the other hand, you 
may just be wondering what on earth you 
need to do next. In the:second part of this 
series we will go through the basics of whata 
PIC actually needs in terms of hardware and 
software in order to get the device to do 
something useful. We will discuss the 
configuration requirements and the basic 
instruction set common ta most of the PIC 
family of devices, and then go through the 
actions necessary to write your very first PIC 
program. 


Parts List 
Resistors all resistors 5%: 7 walt. 
R1,R2:R3,R4 2k 





R5, Ré 750R 

R? 1k2 

Capacitors: 

Cl 22uf, 35y electrolytic 
C2 é8uf, ify electrolytic 
C3 0.047uf, 100v ceramic 
Semiconductors - 

Q] “2N3904 

02, 03 -2N3904 

Ui 78M05CT 

U2 TELS 246 
Miscellaneous | 

LED red 

LED green. 

Dt. 2 1N4148 


Terminal Blocks and cable as required. 
The printed circuit hoard is avaitable 
from ihe author at a cost of £10.00. 


The programmer software is available on 


CD ata cost of £15.00. 
ae. . ~~ Pastand packing for either or 
— Resutt ‘both of the above is £1.00. Allow 
DO tov,.D2 low =, Data low 0 el al 
DO high, D2 tow | Data high Please send cheques 
= {payable io Mr M Peill) to: 
DO lov, D2 high Data high impedance a , 
a an — Mc M Peill. 65 High Riga, 
ees Date high impedance Brigham, Cockermauth, 
‘D1 io, DStow | Clock tow Cumbria. CAI3 OTA. 
D4. high, D5 low Clock high e-mail; malcolm@peilllorg.uk 
‘Di low, D5 high | Clock high impedance 
(Dihigh, D5 high Clock high impedance 
D3 Jow, D4 tow | _-MCLR high (+5v) 
“D3 tow, D4 high =| MCLR low 
D3 high, 04 low | MCLR progyarmming (+43:5v) 
D3 high, D4 high 2 MCLRiow | 
Table 2. 
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RESEARCHERS AT NORTH 
CAROLINA STATE UNIVERSITY 
AND THE UNIVERSITY OF 
NORTH CAROLINA AT CHAPEL 
HILL HAVE DEMONSTRATED 
THAT ELECTRICAL 
RESISTANCE BETWEEN 
CARBON NANOTUBES AND 
GRAPHITE SURFACES TRAT 
SUPPORT THEM VARIES 
ACCORDING TO HOW THE 
TUBES ARE ORIENTATED. 


have been able to show that by rotating a 
nanostructure they can control its 
alecirical resistance. 

Junction resistance peaks six times as the 
end of a nanotube is rotated 360 degrees, the 
scientists found. This is because the atoms in 
the nanotube and graphite are arranged in 
hexagons. this faciity to alter the junction 
resistance by changing the tubes’ position on a 
graphite substrate could be important io 
telecommiunications and other electronics 
industries. such as wireless communications or 
micro-rabotics, by making it easier for them to 
design electronic devices and actuating systems 
- on/off power switches and the jike - at the 
nanoscale level. 

"By changing the angular alignment af the 
atamic lattices, we found that contact 
resistance varied by more than an order of 
megnitude in a contralled and reproducible 
fashion’, said Br. Marco Bucagiomo Nardelli, a 
research associate in physics at NC State. ‘Being 
able to do this gives nanoscale deyice designers 
a cantroffable, continuous means of converting 
mechanical signals into electrical signals - 
samething they have long sought. 8eing able to 
adjust the electrical resistance in this way could, 
one day, lead to much faster, more energy 
ejiicient efectronic devices.’ In acidition to 
Buongiomo Nardelli, the seven person research 
team includes Drs, 5. Paulson, A. Helser, R.M. 
Taytor li, M4. Falvo, 8. Superfine and 5. 
Washburn, all of UNC-Chapel Hill. (Paulson is 
now at Duke University.) The experimenis were 
carned cut at Chapel Hill. 


|= discavery marks the first time scientists 
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Buongiomo Nardelli, from Rome, served as 
the team’s sole theoretica! physicist. He 
believes that even without tts long-term 
practical applications the discovery is significant 
because it represents another building block ia 
modern science’s understanding af 
nanotechnology fundamentals. The transfer of 
electrons from ane material to 
another has almost always 
been thousht of in terms of 
energy canservation, with no 
atiention being paid ta 
momentum conservation. 
These expernments show us 
that momentum conservation 
plays a rale, too." 

According to Richard 
Superfine, associate professor 
of physics and asironomy, ‘It 
is the most direct 
medsurement that electrons in a material travel 
in particular directions and that those favoured 
directions need to be matched as you go irom 
one maternal to another where they fouch. This 
effect is pronounced in carbon nanotubes, 
thresdlike motecules that conduct electricity 
and have the potentiat to be used for ultra-small 
circults.’ Researchers need to be sure when 
making such devices that ihe preferred 
Girections are aligned when the devices are 
assembled, the scientist said. 

Conversely, the effect can ba used to make 
sensors that méasure the rotation of 
nanometer-scale objects. ‘Tunable resistance in 
nanotubes may be useful in motecular scale 
machinery where you have moving, sliding and 
rafating parts,’ Superfine s2id. ‘You need to be 
able to sense the motion of those parts in an 
Indirect way, such as through the measured 
current, because in an assembled device you 
will nat be able to look directly at the part.’ 

Earlier research by the North Carofina at 
Chapel Hill team published in ‘Nature" last year 
showed that carbon nanotubes roll across a 
surace rather than slide when the nanotube is 
put on graphite. A secent article in *Physical 
Review" showed that this rolling occurs because 
ihe atams in iie outermost layer of the 
nanotube interfock with the atoms on the 
graphite surface. When the atoms interlock, the 
nanotube rolls, and when'the atoms are not 
enmeshed, the nanotube slides. This means that 





the atoms are acting like gear teeth. Together 
with the present findings n the electrical 

properties of these atomic scale contacts, the 
UNC-CH researchers believe they are creating 


the foundation of the wltra-small scale 


engineering of machines. 

“The continuing experiments involve recording 
mechanical and efectical 
properties af carbon 
nanotubes with a unique 
device ihe UNC-CH 
researchers tnvented. Known 
as the nanoMenipulator, the 
device combines a 
commercially available 
| aiomic force microscope with 
2 force-feedback virtual 
| reality system. The former 

employs an atomically small, 
gold-tinped probe capahte of 
bending and othenvise manipulating molecule- 
sized particles. The fatter allows scientists to 
see and fee! a representation of the surface a 
million times bigger than is actual size, 

Accarding to Mike Falvo, research assisiant 

professor of physics and astronomy, ‘People are 
talking about nanotechnology night now, but lf 
you are going to engineer those kinds af 
systems, you have to knoyw how they wark, This 
is one potentially very Important piece of that 
puzzle - how do really small contacts conduct 
elactricity? We've shawn that unlike in large 
contacts, in very smal ones their relative 
orientation can have a profound effect on 


‘current flowing through them. Knowing this 


could be critical to building the tiniest 
electramechanical switches, far example.’ 
The experiments were supported by The 
National Science Foundation, the National 
Institutes of Health and the Office of Navat 
Research (trust the military to be invofvedl}. 


For more information contact: 

North Grolina State University: 

Tim Lucas, News Services, 

Phone: 919/515-3470 

E-maii: tim_lucas@ncsu.edu 

University of North Caroting, Chapet HILl: 
David Williamson, News Services, 

Phone: 929-962-2091 

Fax: 919-962-2279 


E-mail: newssery@email.unc.edy 
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nyone and everyone who is anyone now 

has a presence on the Web — this, at 

least, is the common perception. Clearly 
this is a gross over-simplification and many 
successful companies and organisations - — 
especially those well removed from the 
computer industry — have 
yet to take this step. This 
isn’t io say, of course, that 
a Veb site is of no value 
to these campantes — it 
could welt be of great 
value. Indeed many well- 
established companies 
haye discovered that @ 
hame on the Web has 
improved their already 
successful businesses. This 
new series is aimed at 
those companies, clubs, 
charities, other 
organisations, and even 
individuats who are 
considering taking that 
step for the first time. It will also be af 
interest to these who already have a Web site 
which has not brought in the expected 
benefits. Large companies, with huge 
financial resources, tend to employ the 
‘services of top-notch Web design . 
consultancies — our target audience is quite 
different. The emphasis here is the DIY 
approach and we anticipate that this will be 
of interest to individuafs and those small to 
medium-sized organisations who can‘t afford 
to spend many thousands on a Web site. 





Why do you need a Web site? 


it’s been said thatif you fail to plan you plan 
to fail. This is undoubtediy true of designing a 
Web site. Planning applies at many levels but 
the most fundamental aspect of planning 
concems the rationale far putting a site on- 
line. Why do you need a Web site? Tf you 
can't answer this question adequately, it’s 
almost certain either that you don't actually 
need a Veh presence aor, if you do, that your 
site will not have the desired effect. There 
are, of course, many different reasons far 
having a Web site. An on-line advertisement, 
2 means of taking orders on-line, a resource 
for your existing customer base, and even a 
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IN THIS NEW SERIES WE LOOK TO 
PROVIDING YOU WITH A PRACTICAL DOWN 
TO EARTH [INTRODUCTION FO BUILDING A 
WEBSITE OF YOUR OWN FROM SCRATCH. 





PLANNING STAGE. 
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chances ar@ that your site will be 
listed by search engines among 
hundreds of others offering similar 
products or services. However, if 
yOu can provide some genuinely 
useful information on your site, 
this may be adequate to cayse 


~ 


for het days in 


Helio. Sign in ta get herionsized 
reisvomerelation. Hav customer? St2 
bere of fed cut how ta enter 
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people to come flocking to it. 
Perhaps you have a business 
selling PC upgrade praducts and 
services. This isn’t exactly rare and 
a simple Web site fisting the 





Look how much you'll save every day; 
Lin Pree 
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yehicle for learning about Web authoring are 
all valid reasons and ihere are many others. 
Only when you know what you expect of your 
site, thaugh, can you start to pian its 
structure and content to achieve that aim. Let 
me give an example. 
Many small 
companies think of 
their Web site as an 
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advertisement and 
are surprised that it 
doesn't bring in the 
same amount of 
business as an 
advertisement in the 
facal paper. 
Certainty a Web site 
can be a-successful advertisement but this is 
hy no means guaranteed. With so many 
milltons of sites out there, how can you be 
sure that sufficient numbers of peanle will 
find yours? Ceriainiy there are ways of 
increasing the chances that your site will 
come near the top of the list in search 
engines and we'll took at this tapic later in 
the series. But even so, untess your business 
addresses a very smaijl market niche, the 
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various motherboards, processors, 
graphics cards, CD-RW drives and 
so fart won't really stand out 
among all the sites belonging to 
yaur competitors. Now let’s 
assume that you write a PC Upgrading Guide 
and put it on your site. So fang as this is 
informative, authoritative, and not overtly 
taitored to pushing your products, people will 
start to notice it. And if they find it useful 
they'll put links to it fram their sites. Very 
soon you could be 
achieving hundreds 
of hits per day. 
Admittedly most af 
them will just take 
your free information 
and run. But if just 
iwo or three percent 
of them decide to 
buy products from 
you, that coutd add 
up to quite a few 
extra orders per day — far more than you'd get 
from the simple electronic advertisement 
approach. Needless to say, this is but one 
possible scheme but it illusirates haw gaining 
a clear understanding of what you «vant fram a 
Web site is an essential first step. 


forme of Secon art Pei et 


The Structure 


Once you’ye decided what you want yaur 
\Web site fo achieve; you can then start to 
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make a {ist of ihe pages 
you'l] need to do that job. 
And when you've got an 
idea of the page 
contents, the next job is to start olarining the 
structure of the site. Unlike a printed book or 
magazine, in which all the pages are in 
sequence, Web publishing gives you much 
mare scope because of the way pages are 
linked tegether using hyperlinks. Certainly 
you could arrange your Web site like a book, 
with pages in order, ane afier the other, but 
this is comparatively uncommon. A much 


Figure 1. 


more Sopular structure is the hierarchical one 


in which the home page is a top-level menu. 
This menu links to tower tevel menus which, 


in turn link to yet lower level menus or actual 


pages of infarmation. 
Exactly how many 
levels of menu you 
have will depend an 
the complexity of the. 
Site, indeed the depth 
may not be uniform 
throughout your siie. 
For example, the home 
page may have links to 
coniact details, 
product listings and an 
order form. The 
contacts end ordering 
links may lead to 
single pages whereas 
the product fisting tink 
may lead to another 
menu listing categories of product. In reality, 
most sites are neither a pure sequence of 
pages nor a pure hierarchy. Instead, links 
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often allow shart cuts beiween pages without 


Ravigating back through the hierarchy, it’s 
common to provide a link back to the heme 
page from any page in the site, and cerfain 
parts of a hierarchical structure may include 
sequential pages to reduce the amount of 
information on Screen at any one time. 

The best way to plan the structure of your 
site is ta draw diagrams with arrows 
indicating links. The diagrams reproduced 
here show a sequential site, a hierarchical 
site, and a composite site which is probably 
more typical of real world structures. 


Registering a Domain Name 

Not so much planning, but another piece of 
preparatory work you'll need to do is to 
choose a domain name. Actually, you don't 
have to do this but if you don’t the URL of 
your Web site wili end up as sometting like 
vnw.my_isp.com/my user_name which 


doesn't look too professional, What you really 


need is 2 URL such as 
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WYEny company.com, 

wivemy_ organisation.ar.uk or something 
similar, And since you can now register 
domain names for as little as £15 for two 
years, this really isn’t an area you shaufd 
skimp On — image is 
very important to 
the success of your 
Web venture. There 
are really just too 
many companies 
offering domain 
Hames to give any 
meaningful 
recammendations 
here —just doa 
search on-line, Most 
of these companies will also offer yau a Web 
hosting service but you won't necessarily 
need this — ihe topic of Web hosting is 
coming up next. 


Web Hosting 

The last of the major topics to be considered 
hefore ve can get to wark is where to have 
your Web site hosted. Large companies tend 





te have Jarge servers permanently connected 
ta the Web via a high bandwidth line and can, 
therefore host a Web site themselves. 
Individuals, smaller companies end larger 
organisations either use a 
diat-up line and/or have a 
low bandwidth connection. 
As such, the only solution és 
to find a company which 
provides a Web hosting 
service. Basically, they give 
you either a dedicated 
server or some disk space 
on a shared server, onto 
which you can uplead your 
V/eb pages to put them on- 
line. 

Although there are . 
companies whose sole business is 
Web hosting and, as E mentioned 
earlier, companies which register 
domain names will often host sites 
too, as 2 first step, I would 
recommend using the services of 
your ESP. Most ISPs now offer free 
Web hosting to their customers and, 
whereas the service v/an't be as 
aood as that provided by more 
specialist companies, it’s a quick 
and simple way to get up and 
running. The limitations you'll tend 
to find are in the amount of disk 
Space provided, in the scripting 
languages ayailable (we'll look at 
this later in the series), in the amount 
of fogged infarmatian they can provide (e.g. 
haw may peaple have visited your site, how 
long they spent on each page ete.), and the 
fact that you'll share a server. For a farge 
organisation which és totally dependent on its 

eee §6\Vab site, these 
disadvantages will 
discount the use af 
an JSP in favour of a 
dedicated Web 
hosting company. If 
your're just starting 
aut, though, your 
current ISP probably 
provides a perfectly 
acceptable service. 
And if you do end up 
moving, the company with whom you 
registered your demain name will be able to 
arrange for traffic to be fonvarded to your new 
ISP or Web hosting company so your damain 
name will stay the same and your custamers 
won't notice the change. 


Next month in Part 2 Mike Bedford 
looks at Web Design Software 
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THIS MONTH WEB 
ELECTRONICS PUTS 
iTS FEET UP AND 
READS THROUGH THE 
NEWSPAPERS. WEB 
ELECTRONICS BEING WEB 

ELECTRONICS, THAT OF COURSE MEANS CLICKING ONTO 
THE INTERNET AND DOING A QUICK SEARCH USING YAHOO, 
LYCOS OR SOME SIMILAR SEARCH ENGINE. 


* 





Park in the film section atlows access to over 
50 viewable traifers fram current big screen 
movies. 

There is a searchable daiabase of jobs, the 


" ost of the major newspapers in the 

UK, Europe, the USA and the rest of 

the world have their own web sites. 
The amount of news directly accessible from 
these’can differ, but if maintained 
properly they all have the 
advantage over the printed copy of 
being able to report breaking news 
cirectly as it happens. 

You also, in the majority of 
cases, have free unlimited access 
to not just the present day's news, 
but a past archive of news stories, 
searchable in ways that might 
range from the simple ta the highly 
specific. Not all of the items that 
appear in the paper may make 
their way onto the Internet, but these online 
versions of the ‘real’ newspapers do have 
more than enough information to ensure that 
a visit fo these sites Is bound to turn up 
something of interest to you. 


A National missile defence 
Are teres: tetHede 





the Weoveny ott. Daw 
te corti tal ft bi a rrsegbe End  kicoby 
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Guardian being well known for its pullout jobs 
pages, and also complete one-day listings for 
all television channels (terrestrial, cable or 
satellite) available tn ihe UK. Interactive 
guides utilising Flash animation are available 
an a number of topics. These are informative 


Guardian Untimited . in a way, but fairly basic. 
www. guardian.co.uk. If you register with the site, you can also 





—_ receive free WAP and email services related 
= io a wide range of subjects and issues. 
Guardian Unlimited also offers a television- 
based channef to subscribers of Cable & 








Arctic ‘National Wildlife Retuge 
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This is an extensive and 
easy to navigate site 
featuring stories from the 
magazine, breaking news 
as it happens and a wide 
rgnge of features from 
the weekly sections of 
the newspaper. The 
review sections are very 
good and offer material 
above and beyond what 
you would find in print: 
The hook section offers a setection of first 
chapters from recent publications, and Trailer 





Wireless and NTL digital TV services in 
yariaus parts of Britain (for more information 
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telephone 0500 200 940). 
Whilst there is quite a lot of ‘net 
news’, however, there is yery little on 
this site to do with elecironics anc 
technofagy. Anything that does appear an the 
site is likely to be found through an archive 
search rather than any main seciions. 


Archive 

The archive search facility on this web site 
allows you ta specify the daie or a range af 
dates ihat you want to search (through the 
input of one or several keywords). You can 
choose to sort the results by date or 
relevance. The archive dates hack to 1998, 
We did a search for ‘Marconi’ and found 535 
articles. ‘Robot’ generated 116, and ‘Robotics’ 
resulted in 22. 


The Electronic Telegraph 
www.telegraph.co.uk. 
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With such a name, you might expect more of 
an emphasis on the technolaaical side of the 
news than is available in other newspapers 
and, thankfully, the Electronic Telegraph does 
not disappoint. Go to the main site and click 
on the Telegraph Network pull down menu. 
Click on ‘Technology’ and you will be taken to 
Efectronic Telegraph Connected. 

Made up of features, regulars and nevs iiems 
(‘After 100 years, the robot is about to clean 
up’, "Beethoven's fost overture created by a 
computer’, etc), this is more like a weekly web 
magazine than a newspapers online site. It 
does seem to be aimed at the ner-technically 
literate rather than serious electronics ar 
sofnvare professionals, but that fs no bad thing 
35 most of its articles are extremely readable. 
Regufar ‘columns’ include ‘Hard Drive’ by 
Professor Peter Cochrane and the tongue-in- 
cheek ‘Silicon Valley Diary’ by Andy Goldberg. 
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Archive 

Every weekly edition of Connected dating back 
all the way to 6th August 1996 is avaitable for 
viewing. The main Gectronic Telegraph site is 
aiso searchable, with a search ensine that is 
second to none in its layout and usability. It 
has three times the number of options 
available on the Guardian search page yet 
manages to seem much simpler. The articles 
in the archive date a}l the way back to 1994. 
There were 531 responses for ‘Marconi’, 195 
for Robot’ and 22 for ‘Robotics’ 


Independent Digital 
www.independent.co.uk. 






a 
Nt.co.uk — 








ee. ae a oe 
Windepende 
Like the Guardian and Telegraph slies, the 
independent has a lot of online content. The 
digital section has news, features and 
reviews, hut the majority of this is web rather 
than technology related. 


Archive 

Dating back to 1999, this archive is 
searchable oy date and also fas an additional 
search box for the whole internet, provided 
by Ask Jeeves. There were 200+ responses 
for ‘Marconi’, 108 for ‘Robot’ end 20 for 
‘Robotics’. 


The Times 

www.thetimes.co.uk. 

From the pull-down menu bar, select 
‘Features’ and then ‘Science’. When we tried 
it, there vere na more than five news stories 
and these were more 'New Scientist’ than 
Electronics and Beyond. 


Archive 

The archive of past articles was nat 
searchable by date and, oddly, there was no 
indication on either the search or results page 
of just when the archive dated back ta. We 
found 354 results for ‘tdarconi‘, 32 for ‘Robot 
and 2 for 'Robatics’. 


Financial Times Online 


COMM] 


www.ftcom, 





FINANCIAL TIMES 


li you want industry / company specific 
financial news and informatian, you are 
better off visiting the online presence of the 
Financial Times than any other newspaper- 
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relaied site on the internet. 

As well as comprehensive information on 
the markets and economy, the site is a good 
Source of up to daie news relating to 
compantes and industries from around the 
world, Lacking pictures, for the most part 
(just as you think it's starting ie load up a 
picture it turns out to be an advert), and 
flashy graphics, t may appear a bit dry to the 
casual surfer, but in all fairness it isn’t aimed 
at them and what it dogs it does veil. 

Ctick on ‘Companies’ and you'll find a jist of 
afl the major companies currenily in the 
news. There is also a search engine that 
allows you to type in ihe name of a company 
and call up its share price details and other 
financia! information 
afong with a list of 
recent news stories 
Involving the 
company. Click an 
“Endustries® and you 
Will be able to call 
Up news and 
analysis pages 
sector by sector, 


“Ss 9, that’s the 
5) major UK 
broadsheets 


cavered. But what 
about the American newspapers, or the 
French, German, Polish, ete? We don't have 
enough space to cover al! of these here, but 
for the benefit of those who are interested in 
going onto the net end finding national and 
focal newspaper sites, we will now suggest a 
few Intemet directories that will allow you to 
find the ste you want easily and at the 
merast click of a button, 


Online: Newspapers Directory 
www.onlinenewspapers.com. 
EWS Guiielewspanersanm) “=~ 
TE Newspapers sur. 


' 
ieee ee 





This is @ useiul site that allows extremely 
quick access to thousands af newspaper sites 
all over the wortd, Seleci a region and cheose 
the relevant cauniry from a pu!l-down menu. 
This will thes present you witha fist of 
regional and national newspapers (most of 
which will, of course, de in the native 
language or one of the native tanguages of 
that couniry). Select Venezuela, for example, 


and you will get a jist of 28 online papers. 
Clicking on ‘Ef Nacional’, for example, will 
take you ta the web site of that newspaper. 

This i§ an Australian site and it outs all of 
the UK’s national newspapers under the 
heading of ‘England’, ft ts extremely 
comprehensive when it comes to local 
newspapers in the English, Scottish and 
Wetsh regions, but.as for Norther Ireland, 
we couldn't find any information dedicated to 
Papers fram thére at all. 


Newspapers of the World on the Internet 
This is similar to the Online Newspapers 
Directory but with continental siihouettes 





(Pleste, Fill ot abr pol 

instead of puli-down menus. England, 
Scotland and Northern Ireland are well 
represented, but this time it is Wales that is 
missed out. UK national newspapers are, 
again, listed under England rather than 
having @ separate section for the UK. 


US Newspaper Links 
www.usnewspapeninks.com. 

This site ts the best place to go ii you want 
comprehensive state-by-siate coverage of 
iocal newspapers in the United States of 
America. [t also has links to local radio 
stations, TV siations and magazines. 


Yahoo UK & Jreland Newspapers 
Directory 

http//uk diryahoo.com/News_and_Me 
dia/Newspapers. 

This is an extremely long UK & freland fisting 
in alphabetical order vith # selection of major 
USA papers throvn in jor goad measure at 
the bottom of the page. A short synopsis of 
each siie's coverage is included alongside, 
making it easier for you to decide whether 
you want to go there or not, © 
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TV jo 


by: Martin Pipe | 





THIS DECEMBER,- HITACHI 1S 
TO CLOSE ITS COLOUR TV 
FACTORY IN HIRWAUN, 
SOUTH WALES, WITH THE 
LOSS OF 174 JOBS. THE 
HISTORY OF THE FACTORY, 
WHICH HAS PRODUCED TVs 
RANGING FROM SMALL- 
SCREEN SETS TO HIGH-END 
REAR-PROJECTORS, IS AS 
COLOURFUL AS THE 
PICTURES PRODUCED BY 
THE PRODUCTS 
THEMSELVES. ORIGINALLY 
SET UP BY GEC IN 1969 TO 
FULFIL THE COLOUR RENTAL 
BOOM, THE PLANT WAS 
SOLD TO HITACHI IN THE 
LATE 1980s. 





] ot that Hitachi is the only TV 
N manufacturérs to feel the pinch. Sony 
and Panasonic have both announced 
massive T¥-manufacturing job cuts — 1,400 in 
tiie case of Panasonic’s Cardiff factory. These 
hvro manufaciurers wil! instead be praducing 
TVs in the Czech Republic, where wage bills 
are considerably lower. Such are the effects 
of glabalisation, which kas resulted in the 
widespread shift of manufacturing activities 
to countries of (retatively) poor living 
standards, like parts of Asia and ex- 
Communist Eastern Europe. 

This is all because consumers demand 
lower prices, while shareholders want higher 
profit margins. TY manufacturing is a 
different kettle of fish to textiles, though — 
everybody in the country knows (even if they 
blindly accept it) that designer trainers and T- 
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shirts cost next fo nothing to produce in 
Indonesia, but sell for a fortune by the time 
they reach UK shops. All of the difference 
seems ta be absorbed by abscene profits, 
flashy advertising and sponsorship deals. 

TY prices, untike 
those of clothing. 
have been driven 
artificially lov 
over ihe jast 30 
years. Back in 
1967, when colour broadcasting started, a 
colour set would have cost around £306 — the 
price of the minivan used to deliver it to the 
customer. The only item of transport you'tl be 
able to buy for the £70 now demanded far a 
Supermarket colour FY is 2 cheap bicycle. 

Oh how things fave 
changed. 


According to a 
Hitachi spokesman, there's 
just no money in consumer 
electronics any more — he 
claims that Hitachi's TV 
operation has lost 
‘millions’ over the last 
five years. The same is 
likely to ring true of the other 
manufacturers, who are forced to relocate 
just to survive — unlike the global fashion 
brands, who do ii aut of greed. 

Hitachi's smaller-screen (portabte} sets-are 
made in Mexico, along with a range of other 
TY¥s destined for sale in the nearby US. 
Shipping sets any larger than this to Europe 
fs likely to be an expensive undertaking, and 
thus not financially-viable, Yet Hitachi has 
not, according to its spokesman, taken steps 
to set up a TY manufacturing facility 

elsewhere in Evrape {Hinvaun was the only 
European factory). Setting up a TV factory is 


HITACHI 


Inspire the Next 
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a time-consuming and expensive business, 
and so where will [ts sets come from once the 
Hinvaun-made stock dries up? Will we see 
TVs made by third-parties {possibly the same 
Turkish factories churning out cheap sets far 
supermarkets} to Hitachi 
specification, or will 
Hitachi pull out of 
mass-market TY 
altogether? This | 
wauldn't be without 
precedent. One only has to look at firms like 
Nokia and — possibly more representative of 
Hitachi — Mitsubishi, both of which gave up 
TY manufacture In fayour of new product 
areas towards the end of the last millennium. 
Hitachi's spokesman dectined fo give me a 
definite answer, telling 








us eather cryptically that his employer would 
be concentrating on the ‘higher end’ of the 
market — i.e. rear-projection and plasma — 
where orofits can still be made. Funnily 
enough, these sets wili be made In dapan; 
their high value makes shipping viable. But if 
we enter a global dectine — as many 
economists are predicting — who will have the 
money to spend on Juxury T¥s? @ 
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Finding the right component 

I just bought for the frst time 
‘Electronics and Beyond‘ and { 
found it very interesting, 

I decided to build the low 
power audio ampiifier featured 
on page 56, but I had a prablem 
in finding the S60pF polystyrene 
capacitor (C18). I tried RS, 
Farnell and Maplins but without 
luck, so I reptaced it witha 
470pF one. 

IL wonder if you can suggest if 
this. value is ok, or you coutd 
provide me with some 
information where to get the 
proper value. 

Best regards and many thanks, 

Narco Di Giuliomaria 
{via email} 


Gavin Cheeseman repiies: 

Thank you for your query 
regardine the ‘lou power ¢rctlio 
amplifier’ articie in Electronics 
and Beyond magazine. ! an 
sorry to hear that you bave Geen 
nnaile in obtitin the 360pF 
polystyrene capacitor (C10). 
Unfortunately components 
sometimes become difficult to 
obtain after a project bes been 
designed. : 

Mosifyina the ealue to d70pF 
as youmention provides a good 
atiernative. For mast 
applications the value is rat 
particularly critical. The 
modified vatue will stigbtly 
change tbe frequency response at 
the Sigh frequency end when the 
capacitor is connected in circiit 
but fn practice this is uulikely to 
cause any problem. Polystyrene 
capacitors were specified for 
their superior performance but 
eauother option is to fit a JGOpF 
cergnHic capacitor 

One general point: when using 
differen capacitor values or 
types in the circuit please follow 
the precautions mentioned ir the 
article regarding testing etc. £ 
would advise you to eeays 
check that the circuit operates 
correctly after the modification 
and is stable. 

f bope this answers your 
question and that you cowtinne 
to find the magazine interesting 
and informative. 


October 200i 





Geriatric Student's Diode 
Tester Question 

This is a very interesting 
project and i've much enjoyed 
reading the straightiornvard 
instructions. 

However, there is one ihing 
that has continued io puzzle me 
despite extensive head- 
scraiching (althauch, a5 a 
gerjatric student of 72 summers, 
this may just be my personal 
limiiations!). Ne matter how I 
read it, I cannot see how the 
dual yoltage supply can work. 

Surely, with a 9v supply across 
ii, the mid-point of the voltage 
divider will be +4.5v; and thus 
the buffer op amp will also show 
+4.5v at ts output?? Equally, 
the positive line will be at +9y¥ 
and the negative tine at Ov? 

Clarification would be greatly 
apprectated. 

Terry Snape {via email) 


David Clark replies: 

The answer fo your questian 
lies in which point you use as a 
reference for your voltage 
measurements. 

Tf you aré measuring your 
voltages relative to the negative 
terminal of the 9 volt supply you 
are righi to say that.the voliage 
at the output of the buffer wiil be 
pius 4.5 volts. In other words 
you are using the 9 volt supply 
negative terminal a5 the 
reference peint and calling it 0 
volts. 

But you can also measure all 
your voliages relative to.the 
output of the buffer op amp. In 
this case you are using the 
output of the buffer amp as the 
reference paint and defining that 
point as O volts. 

So if you connect the O volt, or 
COMMON, terminal of your 
voltmeter or multimeter to this 
reference paint, the reading you 
get when you measure the 
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voltage atthe negative terminal 
of the 9 volt supply will be minus 
4.5 volis, and that at the positive 
ierminal of the 9 volt supply sill 
be plus 4.5 volts. 

I'm pleased you found the 
project interesting and that you 
enjoyed reading it, and I hope 
this clears matters up for you. 


Articles inspiring letters, 
letters inspiring articles 

i would like to know if the 
magazine eccepts articles from 
non-stafi authors, because the 
new-look format is particularly 
appealing. Specifically, I was 
inspired by several articles and 
letters in the current {August} 
issue to dreft replies and 
comments which have already 
gone beyond the scope and 
length of a simple letter — even 
that of Dr. Oshoure’s! 

Eam.an electronic engineer 
with some years experience of 
designing end constructing 
instrumentation, both stand- 
atone and computer-interfaced. I 
have been working in 
environmental and plarit 
sciences, meteorology, and the 
chemical industry — my recent 
interest has been in micropower 
and high-impedance circuitry, 
especially connected with 
atmospheric electricity and 
poliution studies, but I have also 
Produced privately in AV 
(including séverat ‘light- 
sculptures’) and electcanic 
musical instruments, 

Jey Roger Knight (via emaii)} 


Thank you so much for your 
emai aud ibe @ustwer is yes we 
tatue contributions front non 
auihers or freelance triters. f 
world need to see a sample of 
any of the subjects pou 
srentioned. 

Afi material sbould be seut iu 
the following formats: Word for 
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If you have any views or queries, 
then send lhem in to: 


Air Your Views, 
Electronics And Beyond, 
17/18 Glanyrafon 
Enterprise Park, 


Aberystwyth, 
Ceredigion. SY23 30. 


Ailernatively, you can fax them ta 
02970 621 C40, or e-mail them to 
jaldred@kands.com, 
the Teat, Diagrams should be EPS 

files with the annotations t1 
Helvetica. if you are using Corel 
Draut= please save them as WMF 
Siles. fmages should &e in JPEG, 
GIF or TF, or preferably original 
photos. For detailed information 
on accepiable file types please 
contact our designer at 
fhoustonG madeasafish cont 
flook fartvard to working 
with you and am very bappy yor 
find the new look appeating. 
— The Editor 


Gaming Glove 

There i5 an article on your 
‘August cover regarding a 
gaming/computing glove. I can 
see the picture on your website, 
but can’t seem fo find the story 
onfine, 

Christos Livadas, USA 


The P3 glove wes fectured in 
aur Event Revieu but we did not 
give aweb address for the 
company who make it — 
Essential Reitlity, Their web 
aditress ts 
ewucessentiairealiitcom. We 
rejerred briefly to ibe glove as 
part of our event review but hope 
to cover i more fully int a future 
edition of the magazine. 


Netes annud Features Eelitor 
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oPTBELECTRONICS 


RAY MARSTON DESCRIBES THE BASIC NATURE AND 
BEHAVIOUR OF OPTICAL PRISMS AND LENSES IN 
OF THIS OPTOELECTRONICS-RELATED 4-PART SERIES. 








Refractive Index 


Free Space 1.000 000 


Air 1.600 293 


Ice Teal 
Water at 20°C 1.333 
Glass 1.5 to 1.9 
2.42 


Figure |, Table tisting typical refractive index values for 


Vericus transparent media. 

Mi this mini-series described the basic 

nature and behaviour of fight, with 

particular regard to its use in modern 
optoelectronic systems. The remaining part of 
that episade dealt with two types of fight-beam 
manipulators, namely, mirrors and 
retroreliectors. This month's episode continues 
the ‘light-Seam manupulators’ theme by 
describing the nature and behaviour of aptical 
prisms and lenses. 


Diamond 


ost of last months opening episode of 





Light-beam manipulators. 

PRISMS. 

Tn optics, a prism is 2 block of transparent 
material haying two or more ptane (iat) 
surfaces. Prisms have an innate abifity to bend 
the paths of light. A flat sheet of glass is a very 
simple prism. 

When light travels through a transparent 
matertal or medium other than free space, its 
velocity (v1) and wavelength 
(11) are lower than those that 
perizin in free space (vD and 
[Q). The ratio vO/vi or 10/12 
is known as the medium’s 

alle . Light 
refractive index, and is in 
notated by the symboj n, 
Figure 1 tists some typical n 
values for various 
transparent media, including 
normal glass (n = 1.5 to 
1.9), which is transparent to 
all visible light and much of the tower IR 
spectrum, but blocks most of the UY spectrum. 

Figure 2 illustrates the eifects that ‘refraction’ 


Angle of 


Light 
in 
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incidence = 0° 


Prism A 


has on a light ray when jt travels through a 
pane of glass with (for simplicity) an n value of 
2. In Aigure 2(a) the beam enters ihe glass at 
an incident enale of OO. is slowed down {thus 
reducing the light’s wavelength but not its 
frequency} as it passes throvoh the glass, and 


‘then returns to normal ‘though air speed as jt 


leaves the glass at an angle of OO. 

Tn Figure 2(b) the dashed lines represent the 
normal-or zero degrees angular reference line. 
Tn this diggram the ray enters the glass.at an 
incident angle (ai) of (say) 300 and then, as it 
passes fram the thinner medium fair) to the 
denser one (glass}, the ray bends towards the 
nonnal by a refractive angle (ar) of about 150; 
when the ray passes from the denser to the 


(a) Alighi ray and ils wavefronts passing 
through a sheet of giass after amiving 
at an incident angle of zero degrees. 


= sin ai/sin ar. 

Note in Figure 2(b) that the light ray leaving 
the gfass‘is shown parailel with - but offset from 
- the path of the original input ray, which is 
indicated by the dotted line. The degree of 
offset {parallax error) increases with the angle 
of incidence and with the thickness of the glass. 
Simple mirrors, in which light rays enter znd 
leave the mirror via the same glass surface, are 
subject ta this type of pzraltax error. 

Most prisms have plane surfaces that are 
angled aay from each other, as shown in 
Figure 3, in which two prisms each have their 
mafor surfaces angled at 300 to one another. 
This diagram shows the effects thet the prisms 
have on a light ray that arrives at an incident 


Angle af 


incidence, 
Ce? 


Angle of 
relraction, 


cr 


(b} A fight ray passing through a sheet of 
glass after ariving at an incidenl angle 
of about ihiny degrees, 


Figure 2. Oiagrams itlustrating the effects of refreclian Lhrough 4 sheet {pane} of glass. 


thinner medium again as it leaves the glass, the 


ray bends away from the normal.again, 
returning to fits original angle af 300, thus 
obeying the basic Lavys ef Refraction. The 


Angle of 
incidence = 0° 


30° 


45° 
4 


- ight 
Light “eo 
out 


Light 


Oul 
Prism B 


Figure 3. Diagram (usirating same important ray-kending fealures of s simple prism. 





values of ai, ar, and the n values of the incident 
(ni) and refractive (nr) regions are related by 


Snell's flaw of reiraction, which states that or/ni 





angle of zero degrees. In both cases the rey 
passes cleanly through the glass without 
bending, Dut on leaving the glass the ray bends 
away from the normal by about 150, thus 
obeying the basic Laws of Refraction. 

Note in Roure 3 that the deqree of ray 
bending is independent of the thickness 
of the prism glass and (ignoring n value 
effects) is determined mainly by the 
angle of Incidence of the ray and by the 
angular differeace between the prism’s 
input and outout surfaces. 

Regarding the ‘n value effects’ 
mentioned in the above paragraph, it is 
important to note that the refractive 
jndex values of all transparent media 
other than free space vary With the wavelength 
of a light, and increases as wavelength 
shortens. The refractive index of glass is 
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narmally measured 


using 2 yalloys Narrow 

; i , beam of 
sodium fight with a white light 
wavelength of in 
589nm:; the actual 


index vatve is higher 
than narmal to violet 
tight (406nm 
wavelength) and 
lower to red fight (700nm waveltendth). 

Figure 4 shows, in exaggerated form, the 
results of passing a narrow beam of white light 
through a symmetrical triangular prism. White 
light contains all the colours (wavelengths) of 
the visible spectrum, and the prism thus 
{because its refractive index is wavelength- 
dependent) bends each individual colour of the 
beam by a different amount, giving the feast 
bend to red light and the greatest bend to violet 
lficht. The prsm’s output thus takes the form of 
a vertically-expanded coloured spectrum. This 
scattering of yhite liaht’s component colours is 
knOWN @s dispersion. 

Wher a ray of light passes through air and 
enters 2 prism, it bends by an amount 
detecmined by its angle of incidence and by the 
reiractive index value af the glass. Vhen the 
ray leaves the prism again and returns to the 
air, it bends by an amount determined by its 
angle of incidence and by the refractive index of 
the air (1.0) divided by that of the glass (say 
1.5), and this value ts tnvanably less than zero 
(0.667 in this examopte). Figure 5 shows the 
actual amounts of output refraction that occur 
an three different prisms that each have a 
refractive index of 1/5. 

In Figure 5, ihe ray strikes the output surface 
of prism A ai an incident angle of 300 and 
leaves the prism at 2 refractive angle of 420: 
this prism thus bends the ray downwards by 
120, In the case of prism 6, the ray strikes Its 
output surface at an tncident angle of 400 and 
leaves at a refractive angle of 850, thus bending 
the ray dawnwards by 450. 

Note in the case of prism B that the ray 
leaves the prism at an angle that ts only 50 less 


Colfimating 


Light 
point-source 


Figure 4, Exaggersied diegrem showing a prism salitling a 
beam af white lighl into its component cotours. 
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occurs Is known as 


Vertical 
} spectrum of the surface’s 
white figh?s ee 
colours is dictated by the n 


value of the glass; 
the critical angle is 
430 at ann yalue 
of 1.5, 360 at ann 
value of 1.7, and 
320 at ann value of 1.9, 

Figure 5 shows, in the Pnsm C diagram, what 
happens to the light rays when they strike the 
prism's outpert face at an incident angle of 450. 
j,€., af an angle greater than the critical angle of 
the surface. Under this condition a 
phenamencn known as iotal internal reflection 
occurs and makes the interna! surface act like a 


PrismaA 


Prism B 


devices such as reflex cameras, binoculars, and 
automatic laser-aiming controllers. 

Total internal reflection can occur whenever 
‘one tranparent material interfaces vith another 
that has a lower refractive index. thus giving a 
less-thaa unity refractive index and 2 positive 
critical angl# value at the interface junction. Al! 
modem fibre optic cables rely on this ‘interna! 
reflection’ basic principle for their very efficient 
low-loss operation (fibre aptic cable principles 
will be described in Part 3 of this’series}. 


Lenses 

Narmal optica! lenses are light-bending 
refractive devices thai are related to prisms but 
have curved (rather than flat) faces. Figure 4 
show's the classic profile of a simple Jens that 


Prism G Ligh! 


out 


Figure §. Diagram itlusireting the phenomencna of ictal Internal reflection in a prism. 





Focal 
I¢ length 
{a) 


Fucal 
langita 


(b) 


Figure 6. A simpte lens can (a) focus 6 parallel bundle of rays onto a single poinL or (b) convert the rays from & 
single polni source into a parallel (collimated) beam of light. 





mirror that bends the rays by double their angle 
of incidence, thus {in this.case} bending them 
through a $00 angle and orojecting them 
through the lower face of the prism. 

The internally-refiecting iyp2-C prism thus 


Dacollimaling 


lens Colilmated fight bsam fens 


Focused 
paint of tight 
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Figure 7. Basic way of using two tenses in a light-beem system. 


than the angle of slope of the prism's output 
face, and itis obvious that if the angle of 
incidence is increased much more the ray will 
be unable to penetrate the prism's output 
suriace. The angle of incidence at which this 
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acts like a mirror that bends tight through 900, 
but (since the light passes through separate 
inpui and output surfaces) does nat suffer from 
parallex errors. This type of prism is widely 
used in high quatity optical instruments and 


has tvo parallel faces that are each redially 
curved in two dimensions, to farm a section of 
@ sphere. This type if lens can focus 2 parallel 
bundle of light rays onto a single point (the 
focal point), as shown in Figure &(a); the 
distance between the centre of the tens and the 
facal point is the focal length of the fens. Ifa 
light point-source is spaced from ihe lens by 4 
distance equal to the fecal length of this type of 
lens, the fens converts the light into a paraliet 
(‘collimated’) beam of light, as shown in Fioure 
&(b). 

Figure 7 shows the basic way of using ho 
simple lenses in a light-bearn alarm or 
communication sysiem, At one end of the 
system, the left-hand lens converts the 
tranmitter's light point-source into a callimated 
(parallel} light beam, and at the other end of 
the system the right-hand fens canyeris the 
colliniated beam back into a point ef light, 
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Biconvex Biconvex 


fens lens 
(thick) 


(thin) 


(a) (b) 


Figure 8. Four simple types of convergent spherical lens, 


which is applied te the receiver's light-sensitive 
input. Identical tenses are used in the 
collimating and decollimating processes. 

Systems of the above type only generate a 
perfecily parallel beam if the light point-source 
is infinitely small, and this is an impossibility. - 
In practice, the beam widens with distances 
after Jeaying the collimating lens; the amount of 
widening Is proportional to the width of the 
light source and inversely proportional! to the 
diameter of the lens. For minimum widening, 
the lens diameter must be large relative to that 
of the source. 

Simple lenses with one or both faces shaped 
aS a Section of a sphere are known as spherical 
fenses and are available in convergent and 
divergent types; convergent types make a 
parallel beam of light converge towards 2 
common focal point; divergent types make a 
parallel beam of light diverge outwards. Figures 
8 and 9 show a variety of lenses of these types. 

Figure 8 shows four simple types of 
canvergent 
soherical lens. The 
thin biconvex fens 
shown in (a) is the 
Same type as shown 
in Figure 6; it 
operates equally 
well either way 


around, but its ee | 
sharp edges are (a) lans 
rather fragile. The 

thick biconvex type 


shown In (6) gives the same nerformance as the 
(3} type, but is rnore rugged. The plano-convex 
type shown in (c)} has one fiat and one curved 
Tace and must be used the correct way around, 
witht the flat face painting in the direction of the 
parallet light beam and the curved face aimed 
towards the light’s focal point. The convex 
memiscus tyne shown in (d} has a very long 
focal lenath; it is the type used in most 
spectactes and contact lenses. 

Figure § shows three simple types of 
divergent sphericat lens. The biconcave lens 
shown in (3} can be wsed either way around, but 
the plano-concave type shawn in (b) must be 
used the correct way around. A concave. 
meniscus type is shown in (c). Leases of these 
Yarious types are often used in conjunction with 
convergent lenses, to make high-quality 
compound Jenses (as described shortly). 
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Convex 
meniscus 
lens 





Most spherical lenses are of the simple type 
already shown, but other types are also available, 
The cylindrical biconyvex fens shaven in Agure 
10(a}, for examole, is curved in one dimension 
only, and is used to focus a paralle! light beam 
into a thin line, rather than a spot, or to convert a 


Bitoncava 
Jans 


(a} {b) 


Figure 9. Three simple types of divergen! spherical tens. 


thin line of tight inte a collimated beam. 

In mest normal! lenses much of the sub- 
Surace glass or plastic lens maternal performs 
no useful furction. A Fresnel lens is one in 
which most of the non-useful lens material is 
removed, to make a lightweight or low-cost 


Figure 10, Three speciat types of spherice! lens. 
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beam 
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ten horizontal slices, removing the ‘dead’ 
matenal from @ach slice, and then bonding the 
ramalnder onto a base of identical material that 
also acts as the lens rim. [n practice, most 
Fresnel tenses are moutded, in plastic or glass. 

The focused images generated by simple 
spherical lenses suifer from spherical and 
chromatic defects or abberatians. Spherical 
abberetion makes a straight line appesr curved 
in fhe focused image; if you wear spectacies, 
you can see a demonstration oi this effect by 
standing in front of a set of tibrary shelves and 
noting how the shelves above and below your 
eye level appear curved when you haye yaur 
glasses on, but net when 
iney are off, 

in simple lenses, 


Concave chromatic abberation 
meniscus | 
fans makes faint coloured 
finges appear around 


focused white or multi- 
coloured Images. The 
effect occurs because 
the refractive index of 
the fens material (and thus the focal length of 
the lens) vanes with the colour of light, as shown 
in Figure 1ifa}, making ft possible to sharply focus 
only a small slice of the colour spectrum: the rest 
of the spectrum is out of focus, producing the 
‘Tringe’ effect. This problem can be overcome by 
using a compound tens made of one converging 
and ane diverging fens, each with a different 
refractive index value, a5 shovn in Fequre 11{b). 
Such a fens can be made to give all colours the 
same overall focal tangth, and is known as an 
achramatic or antispectroscopic Jens, 

The strangest and most recently developed 
lens is the graded-index {GRIW) rod tens, which 
is usad in modem fibre optic applications and 
operates in a different way to a normal lens. A 
GRIN rod is a glass or fibre rod that has 2 


Compound 
achromalic 
lens 


Mult colour 


| 
Single focal 
point for 
all colours 


Biconvex 


Figure 11. The compound échromatic lens shown in (b) is designed to minimize chromatic ebervaticn of the lype 


suffered by the simple {a) lens. 





jens that performs almost as well as a normal 
lens in simple ‘light-beam’ types of apptication. 
Figures LO(b) and (c}) shaw - in cress-section 
form - how a plano-canvex lens with a 
mounting rim is transformed into its Fresnel 
equivalent, Here, the Fresnel lens is made up 
by effectively dividing the original (b)} fens into 


refractive Index that decreases progressively 
with distance from the rod axis. This index 
yanation causes light rays to foliow 2 sinuscida! 
path as they travel alang the rod, as shovn in 
Figure 12{a}. The length of one complete 
sinusoidal cycle in the rod ts called the pitch (P} 
of the rod; the P value is detennined mainly by 
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Just a few of the features: 


Uses the latesi Xspice engine for accurate mixed mode simula- 
tion. Parameiterised AC and transient sweep, Monte Carlo 
analyses, new Xspice simulations and new noise and distortion 
analyses. Plus all the mode! libraries are included in the price, 
over 7000 parts included. 
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Bez spice 2000 also comes with a powerful model editing Pack- | 
age that allows you to créate and modify paris and make 
changes to the Jibraries. 


The best way to see if this software is what you need ‘ j “7 af SS a 
is to try it- risk free for 30 days. eS ie : 


a5 eases. 
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RD Research, Resedret House, Horwich Hoad, Eastgate, Nonwith eee 
Tel: 01603 872931 Email: rd-reséarch@paston.co.uk wav tocking.co.uk/ spice 
"Pleas add £3.00 postage and packing. All frademarks acknowledged 
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in fully collimated form, and in collimated when fed into ths outside world. In 


(c) that a collimated Jighi the case shown in (a), the light is collimated by 
beam entering the left face a conventional lens, hich must be placed a 
leaves the right face as a precise fixed distance from the end of the cabte, 
focused spot. The GRIN rod fo which it fs coupted by an air gap. In the case 
fe Pid 94 fens thus has some properties shown in {b), the GRIN rod tens is simply 
of @ conventional fens, but has bonded direacily to the polished end of the 
Point-source “| Collimaied a very short foca! length. cable, and no carefully spaced air gap is 


inpul tout " : 
= GRIN rod lenses are widely required. © 


used fin modern fibre optic and 


laser module applications. More information on fibre optic and 
Figure 13 shows an example GRIN ( 
—" raded index) operatin 
(c) ae point-source that illustrates the zdvantages ai : oswwill he 6: = anth’s 
— of a GRIN rad tens over a P P = cli 


| , 3 . spherical lens ina simple fibre episode of this series, which will give “ 
Figure 12. Light rays follow 2 sinusoidal palh through 2 gradec-index ; . ee ; . . 5 
{GRIN} rod {a}. A quarterpitch GAIN tens collimales the light from 2 paint- optic application in which the ail in-depth explanation of fibre opiic 
source (h), end focuses a collimaied light beam inte a pcint (cl. fibre optic cable's point-source principles and oractice. 
‘light’ output needs to be 





the rod's diameter and refractive index profile; 
the value is typically about 20mm. 
A GRIN rod lens is simply a slice of GRIN rod Sphisrieal mn 
with a length fess than a single pitch-length, so _ Fibre optic Fibre optic 
that its opticat output signal is out of phase with = Collimated eae Colimeted 


the apitcal inpest signal. The most interesting . output output 





and widely used GRIN red lens has a quarter 
pitch (giving it a fenath of abaut Smmm) and has 


Focel_| 

ihe interesting properties illustrated in Figures (a) (b} 
$2(5) and (c). Note in (b) that the light iram 2 
point source in contact with the centre af the GRIN rod fens. 
left face of the Jens emerges from the right face 


Figure 13. Méethed af coflimating the light output fram a fibre optic cable using tal a sphericat lens and ib} a 
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by Peter: Crowctroft - 
and Frank Crivelli... 


Amtel AVR Programmer 

This kit is a simple but powerful programmer 
tor the Atmel AT9OSxxx ("AVR") family of 
microcontrollers. 

The Atmel AV& devices are a low-power 
CMOS 8-bit microcontroller using a RISC 
architecture. By executing instructions ina 
single clock cycle, these chips achieve 
throughputs approaching 1 MIPS per MHz. 
Get plenty of up-to-date information and date 
sheets on AVR Siarter Xits from wanv.avr- 
forum.com. 

These devices feature onboard Rash 
program memory, EEPROM for nanvetatile 
data storage, as well as a number of juse and 
jack bits. They are electrically erasable; they 
can be r2-programmed over and over again 
without the need far UY erasers. 

Programming of ai] these features is 
supported vath this programmer, 


Devices Supported 


= AT9081200 (20 pin D1?) 
1K program, 64 bytes EFPROM 
* AT9082313 (20 pin DIP) 
2K Flash, 128 bytes EEPROM & SRAM 
* 4T9084414 (40 pin DIP) 
4K Flash, 256 bytes EEPROM & SRAM 
* AT9OSB515 (40 nin DIP} 
8k Flash, 512 bytes EEPROM & SRAM 
* AT9984434 (40 pin DIP) 
4K Fiash, 256 bytes EEPROM & SRAM 
(requires adaptor KI22ADT) 
* AT90S8535 {40 pin DIP) 
8K Fiash, 512 bytes EEPROM & SRAM 
{requires adaptor KL22A4DT) 


This programmer coes not support In- 
System-Pragramming. 


The programmer uses a seria! port for 
communication, which has several 
advantages: 

* The programmer does not require specia! 
software other than a terminal emulator 
pragram that can send an ASCII test file. 
Windows 3.11 & 9x come with this 
pragrem — terminal or hyperterminal — 
built-in, Or you may use our.term.exe fram 
our website, 
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WELCOME TO OUR NEW 
HANDS-ON CORNER FOR 
ALL WHERE YOU CAN BUY 
AND BUILD YOURSELF A 
TOTALLY ORIGINAL 
ELECTRONIC KIT OR 
PERHAPS YOU WOULD 
PREFER TO CHOOSE THE 
PRE ASSEMBLED KIT 
OPTIONS AVAILABLE. WE 
AT ELECTRONICS AND 
BEYOND HOPE YOU HAVE 
LOTS OF FUN AND 
ENJOYMENT FROM THESE 
PAGES AND OUR AIM IS TO 
PROVIDE YOU WITH 
VARIETY EACH MONTH SO 
YOU ARE ABLE TO LEARN 
AS YOU MAKE THE 
PRGIECTS: 


° Ié allows ihe programmer to be used with 
any computer and operating system. 


The kié is constructed an a double-sided, 
through fiele plated printed circuit board 
(PCB) measuring 110mm x 69mm (4.3" x 
2./7°). Protel Autotrax & Schematic were used 
to design the PCB. 

The kit # powered by a mains adaptor with 
an open circuit output voltage of at least 
16VDC. Most L2VDC adaptars should supply 
this quite easily. Current capacity of the 
adaptor shoufd be at feast 150mA. 

Provision is made on the PCB to fit ZIF 
programming sockets. Howeyer these are noi 
supplied with ihe kit. 


Assembly Instruction 


A number of the components are physically 
similar and can Se easily mixed up. Before 
Starting, identify the following components: 
* 1N4148 diade IN4148 marked on body 

» 5.6¥ zener diade 5V& marked on hody 

* 12¥ zener 12 or 12V marked on body 

" BC54? transistor 

* BC55/ transistar 

* 78L05 regulator 


prowects to ‘make 





orner 


Using the carponent overlay on the PCB, 
insert the components in the following order: 
1. Resisiars and diodes 

The diades must be inserted the correct 

way around. The “bar on the diode body 

lines up with the “bar” on the component 
overtay. The dat on the resistar network 

RPL must go into the box marked on the 

overlay for RP1. RP1 may be 1OP9R or 

OPER, 

2. Ceramic and monobtoc capacitors 

3. IC sockets (not the ZIF sockets If used) 

4, Transistars and SY regulator 

5. LEDs 

6. Eleciralytic capacitors 
Make sure that the electralytic capacitors. 
are inserted the correct way around. The 
positive lead is marked on the overtay. The 
negative fs marked on the body of the 
Cépecitor. 

7. Crystal, pushbutton switch and DC jack 
Tbe switch has a flat side which lines up 
with the “bar® on the component overlay. 

8. D25 connector and ZIF sockets {if used} 

9. Proceed to “TESTING® before inserting 
any ICs. 


Circurt Description 

The 78L05 regulator provides a stable 5Y 
supply for the ICs. Diode DI protects the kit 
against reverse pofarity of the power supply. 
Transistors Q1 and @2 are used to control the 
programming voltage: Q2 switches the 
programming valtage on or off and is 
controlled via Q1. A high on the base of QE 
pulls the base of Q2 low and the 
pragramming voltage is switched off. 

A low on ihe base of Q] causes zener 21. 
and diode D2 to conduct and 12.6¥ is appfied 
fo the base of Q2. The programming valtage 
is now 12¥. Resistor R2 limits the current 
supplied to the programming pin. With a 12V 
programming voltage zener 22 conducts and 
the “Vpp On" LED fights. 

Transistor Q3 switches the supply valtage 
10 the programming socket. A low on the 
‘base supplies S¥ to the socket and the *¥cc 
On®* LED lights. 

The control solivare for this kit is 
contained in IC, a pre-programmed 
89C2051. It controls alf the functians for 
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reading, verifying and programming of the 
AYR chips, including the EEPROM, lock and 
fuse bits 

Port pins P.O to P1.7 are used to transfer 
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data to or irom the programming secket. IC2, 
an &-bit addressable latch, provides additional 
outouts and is-controlled via port pins P3.2 to 
P3.6 and P3.7. The in-built serial part on pins 
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P3.0 and P3.1 is used to communicate with 
the host PC. IC3 converts between TTL and 


RS232 signal levels. 
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Testing 

Before applying power, 

check that all parts are 

inserted in the correct 
position. Make sure the 
electrolytic capacitors and 
diodes are the right way 
around. 

With no Its inserted 
appiy power via the DC 
jack. The “VPP" LED should 
come on. Check the 
following: 

i. +5¥ cail ~ measure 
between pins 10 and 20 
of I€1 socket. 

2. VPP voltage - 
approximately 12 on 
pin 1 af SKTI and pin 9 
of SKT2 ("Vap* LED pn) 

3. VCC valtage - OY on pin 
20 of SKT1 and pin 40 of SKT2. 

4, Insert a wire link to pins 6 and 16 of the 
IC2 socket. The VPP valtege should now be 
OY. 

5. Move the wire link to pins 7 and 8. The 
"¥Ycc° LED should be on and the yoliage on 
pin 20 of SKTFL and pin 40 of SKT2 should 
be 5V. 

Hf afl is well, remove power and insert the 
ICs. When power is then applied the Vec LED 
will turn on for 0.5 sec then turn off. Both 
LEDs will be off. 


Operation and Use 

1, Connéct the pragrammer to the seria? port 
af a PC or other host using a “straight 
through" cable. 

2. Stari a ‘terminal program’ such as 
Windows Terminal, Windows 95/98 
Hyperterminal or DOS Telix, ProComm, 
Bic. 

3. Set the communications parameters to 
9600 baud, 8 data bits, 1 stop bit and no 
parity bit. Tf you use term.exe enter ‘term 
9600". (Make a desktop icon with ‘term.exe 
9600' as the énding in the path} 

4, Apply power. A menu wilt appear and both 
LEDs shoud be off. (If the menu does not 
appear hit Reset on the K122 PCR, of Esc 
on the keyboard followed by Reset. Or 
Enter, followed by Reset.) 

5. a programmer &$ seacy for use. 


NOTE: De not insert or remove ICs in the 
programming sockets until ihe programmer is 
powered up. Once powered do not insert or 
remove ICs until both LEDs are off. 


Programming Commands. 
> Commands may be entered in upper ar 
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HEADERS6 


VCC 
PBS 
Pe) 
PB2 
PBS 
PB4 
PBS 
PEG 
P&E? 


K122 Adgplor fer 9054434/8535 


lower case. 

* There is no need to sefect the chip being 
programmed. The programmer 
automatically identifies the device befere 
any programming aptinn fs executed. An 
error message is printed far unknown 
devices. 


With term.exe using Kit 122 to program 
ATL200 the usual keypress sequence is 


C P alt-S enter R P L 


The first time we hit alt-5 we have to put 
in the name of the file to be sent to the 
pragrammer (eg, 'k129.hex') where k129.hex 
is in the same folder‘as term.exe.The next 
time yau enter alt-S the entry is 
remembered. You might like to do V alt-S 
enter a after the P ali-S the first fev times to 
verify the program is correct. X as the 
optional final command shows the lock bits 
EB1 & LB2 status ( 0 for locked; 1 uniocked.} 
C may be omifted if the Ics are new and 
known to be blank. 


Description of Commands 
P Program memory 
this wilt program the currently selected 
memory (flash or eeprom). You will be 
oromoted to send the file, which must be 
in Intel HEX format. Use an ASCH aor text 
transfer to send it. 
Before programming a chip it should be 
erased. 
Chips that fave been “locked’ cannot 
be programmed without erasing first. if 
an @rror occurs while programming, a 
message will be printed and the 
programmer will stop. Stap the file 


“2 
z 6434/8535 





transfer and press the reset switch to 
continue. 


Verify memory 

Verily the selected memory (flash or 
eprom} against an Intel HEX file. You 
will be prompted 16 send the file. An 
error message will be printed jj 
verification fails. 

Note: Verification should be performed 
BEFORE writing the lock bits. Writing the 
lack bits prevents the cade from being 
read out. Alt data will read as FFh and 
verification will fail, 


Kiee ADAPTOR FOR 908443478535 


Ki22 Adaptor for FOS£434/85a5 
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D Dump memary 
Read the contents of the selected 
memory (ifash ar eeprom) and send it to 
the PC. The data is converted into Intel 
HEX format before sending. A terminal 
program with input capture or logging 
allows the data to be saved to a disk file. 


L write Lock bits 
Used to program lock bits 1 and 2. All 
lack bits are programmed — there is no 
choice. Lock bits are set to ‘0’ when they 
are programmed (Jocked). 


C Chip erase 
Erase the device (electrically). Erasing the 
device doas:NOF affect the fuse hits. 
These are erased using the *S* and 'R’ 
commends. 


F address Flash memory 
AVR devices have tye types of 
programmable memary — flash (code) 
memory and eeprom (data} memory. This 
cammand, together with the ’E" 
command, is used to select which 
memory type is being referenced by the 
‘P’, ‘VW’ and ‘D* commands. 

The command prampt wilt shay which 

memory type ts currently selected. 


E address Eeprom memory 
See ‘F' command above. 


Sx SPIEN fuse (P)rogram/(E}rase 
Pragrams or erases the AYR fuse bit 
*SPIEN®. 

"SP" programs the fuse, "SE" erases it. 


Rx RCEN (FSTRT) fuse (P)roeram/(E)rase 
Programs or erases the AVR fuse "RCEN" 
("FSTRT*} 

On the AT905120D chip it is calted the 
*RCEN®* fuse. On each of the other chips it 
has a different function and is call the 
*FSTRT" fuse. In either case this 
command is used fo program or erase 
this fuse bit, 

"RP* programs the fuse, “RE* erases it 


X display Fuse and Lock bits 
This cammend displays the current status 
of the fuse and lock bits. 
? 


[f tt does not work 


Poor soldering (dry joints’) is the mast 
common reason for the circuit not working. 
Check all soldered faints carefully under a 
good light. Re-solder any that look 
suspicious. Check that all components are in 
their correct position on the PCB. Are the 
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electralylic capacitors and diodes the right 
way round? Is the power supply voltage at 
least 14VDC? Is the programming voltage 
{12} correct? fs the reset switch the right 
way round? Check the resistor network RP1 is 
the right way around. 


Web Address & Email 

You can email us at peter@kitsrus.cam if you 
have any problems or requesis, Jnformation 
on other kits in the range is available from 


our Web page at: ptto://kitsrus.com 


Notes: 

August, 2000. 

We found a problem programming date code 
0016 of AT90S1200-12PC. This was traced to 
the programming cycle for the chip baing 
outside the max specified of 0.9msec. V1.2 of 
the firmware with this kit allows a longer 
programming cycle of 1.2msec and this fixed 
the prablem. 


September, 2000, 

An Adaptor Beard for programming the 
419054434/8535 chips is now available, Ii is 
supplied with 2 x 20 in SIL headers anda 46 
pin IC socket. The user can use a 40 pin ZIF 
socket if they wish. 


March, 2001. 
Correct connection of C& on the seria! 
interface. It was around the wrong way but it 
did noi affect operation. The schematic with 
this documentation is the correct one, 

Smalt firmware bug fix for 2313 
programming. Last hex byte was not 
programming properly. 
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Please order me the following Glectronic Kits from Constructor’s Corner: 
‘| | Order No: 3122KT (Kit form) ......... — 
|_| Order No:AS3122(assembled) .e.svrsssacscne 


inso>.stullleeeess £24.95(inc VAT}/331,95(ex VAT) 
es £39.95(inc VAT}/$50.95(ex VAT) 


Ll 

t 

F Seperate Adaptor Board: Order Code: 3122ADT .........eaenneeseereh 9.95/S7.50 VAT ingladed 
: 

t i } s 1s * =.= . 

ead sy | | rr oe - [ Eitherparausdthts fann ae 

SS hs Ce +44(00) 1970 621040 or send to - 

t E 

: Please nak] chaques payakls to: i da ‘ F 

( Quasar Electronics Lid and quate ENEOO7 ee eM ce 

! ae a) cine? Units 17/18 Gtan-yr-afon Enterprise Park 

| All’ major credit cards eccepted Rerystivyth 

jp al si203)0 

/. — i call 01970 621039 if you need assistance 
| US/Rast of World... S10/$14.50 with ordering 
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Parts List 
Resistors {0.25W carbon) 
R210 190 2 
R9 680 I 
R3.6.11 tK2 3 
R4 3K3 1 
R5.8 4K? 2 
R1 8K2 ] 
R? 10K 1 
RPI 10K SIL resistor network 
9 or 10 pin 
Capacitors 
(3.4 27pF ceramic 2 
C1.2,12,13 10GnF moanobloc é 
C5,6.7.8.9.11 10uF 25Y electrolytic é 
Cio 1GGuF 25¥ etectrolytic l 
Semiconductors | 
DI IN4004 1 
D2 IN4148 
D3.4 LED..5mm, red 2 
22 5V6 400mW zener 1 
Z1 12V 400mW zener 1 
Qi2: BC547 transistor, NPN 2 
Q3 BC557 transistor, PNP I 
IC} ATB9C2051- 1 
Microcontroller, 
pre-programmed 
C2 74HC259 Tt 
a 8-bit addressable latch 
Ic3 MAX232 or equivalent 1 
Dual RS-232 
iransmitter/receiver 
IC4 78L05 1 1 
‘4+5V regulator. TO-92 package 
Miscellaneous 
Yi Crystal, 20.2752MH2 ] 
Xl D9 connectar ; 1 
PCB mounting. right-ancle. 
female 
SWI Pushbuttan switch 1 
X2 2.5mm DC jack 1 
PCB mounting 
1-pin IC socket for 1C2,3 2 
20-pin IC socket for 1C1, SKT1 2 
40-pin IC socket for SKT2 1 
PCB, K122 1 
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CIARA Glas hoNcS Uses 
Unt 14 Simidactvie: BISHOPS STORTFORD: Merts: CHT) IPA 
TEL: 01279467799 
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PROJECT KITS 


Our electronic «is are supplied complete with ell components, hlph qualily PCBs 
(HOT cheap Tapad strip board!) and detailed sssembiyfoperaiina instructions 
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simple circuits ideas 


Electric _ Guitar 


THERE ARE ALREADY 

MANY CIRCUITS 
AROUND WHICH PROVIDE 
THE SUSTAIN FUNCTION 
FOR GUITARS, AND HERE [S 
YET ANOTHER OWE. 
ESSENTIALLY, THIS 1S AN 
AUTOMATIC GAIN CONTROL, 
WHICH IS ARRANGED SO 
THAT THE GAIN IS 
INCREASED AS THE INPUT 
SIGNAL DIES AWAY, SO 
SUSTAINING THE OUTPUT 
; AMPLITUDE FOR AN 
EXTENDED TIME. 


ome of lhe other circuits are simple, same 

area complex — this one is in the middie. 

Some of the simple circuits are also 
functionally quite elegant, although perhaps a 
bit picky about the actual components such as 
FETs used as gain contral resistors. However, 
others ara functionally a bit questionabte and 
act more like limiters. 

The described circuit can be adjusted over a 
very wide range of input-signat levels, and has 
the merit af being flexible in the choice of 
componenis. Tt is easy to ‘special’ part the 
LMi3086, an Operational Transcanductance 
Amplifier (OTA) which is used as ihe vanable 
gain element. There is a quad op-amp too, 
which fs shawn as the common or garden 
LM324, but the TLC27iM74 from Texas 
Instruments would be a good alternative if you 
have one. Both are iow current drain devices, 
None of the op-amp inputs or outputs has to 
approach the supply rails very closely except 
jor one; which has to be able to go down to 
about 0.6V ahove the negative rail, and both of 
the mentioned devices will dé this. 

An O74 is 2 vartation on the ap-amp circuii. 
A normal ap-amp supplies a high voltage gain, 
the output voltage fypicafly being up to 
100,000 {or much mare} times the differentia! 
input voltage for GHz signals. The GTA, 
however, provides 3 current output 
proportional to the differential input. It has a 
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transcanductance {also known as *gm') of 
mA4/¥ rather than a gain of V/¥. The value af 
the gm is set by a bias current, and in the 
LM3080 works out at around 20 times the bias 
current per vali input. So a bias current of 
100vA will produce gm=2mA/¥. This oniy 
"works aver a small input range though, as the 
maximum output current is about the same as 
the dias current, after which ihere is no further 
increase. The voltage appearing at the output 
doesn't affect the current, as {ong as it gets no 
closer than about 1V to either supply. So, for 
instance, a resisior connected to the outout will 
convert the current output directly to a voltage 
output, where the voltage gain is equal to (gm 
x resistance) 

The circuit 5s shown with @ single 9Y Batiery 
supply, and an ap-amp section fs used to 
generate a ground reference set mid-way, the 
circuit will operate quita reasonably over a 
wide supply range without any changes, and 
even four AA cells should bs just about 
possible. Net needing a true centra} tap in the 





supply has the merit that even the on/off 
switch can be simple. Indeed, this could be on 
one of the level pots — something you couldn't 
do with a tapped supply, 


Operation 

Payer is.supplied when SW1 is closed. The + 
line goes to 1C1.4 {that is, the op-amp ICL pin 
4) and IC2.7. The— line goes to 1C1.11 and 
102.4. Between them the current drawn is no 
more than a couple of mA. Op-amp section 
ICid generates a ‘qround' reference for the 
signal on the output IC1.14. This is connected 
to the +-ve supply by resistar RLO, which draws 
a little current from the output stage of tie ap- 
amp, 50 shifting it’s operation just into class A, 
for the towest impedance and fastest response, 
little foad is placed on the output due to the 


ground referenced components. 


The input signat is applied to IC1b via C2, 
which with R4 oravides a high Impedance tnput 
with a low frequency -3d68 response set atl6Hz. 
ICtb is @ non-inverting amplifter with the gain 
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sat by VRI and R6. Only the section of VRi on 
the R6 side comes into the gain equation, 
providing a range of x1 to #5.5. The other part 
of VR1 adjusts the attenuation between op- 
amp output 1€1.7 and the inverting input of 
the OTA.. The aftenuation ranges from x1.to 
42] (1.8. a gain of xb to x1/22), Combined, 
this gives a range of adjustment from the 
Signal input to the OFA of *1/22 to «5.5. 

The OTA $s operated open-laap, and ihe 
maximum differential input yoltage for tinear 
opération is around SOmV, depending on your 
definition of Jinéar. Above this tevel in either 
polarity the output current will be reaching its 
limit, which is the same as the bias. current 
supplied to pin [C2.5, As the input signal 
increases above + /- 5O0mvV the autput current 
wavefonn wil] become increasingly clipped off. 
The maximum signal level far linear operation 
vith the gain right down (x1/22) wilt therefore 
be about 1.1V peak {a OdBm signal in 600 
ohms). With the gain right up (x5.5) then 9mV 
is all thai is permitied. Beyand that, the circuit 
becdmes a limiter, 

The adjusted jnput signal is passed to the 
OTA inverting input thraugh C3 which with R8 
acts as a high-pass filter set at I6Hz. R8 also 
provides a DC path jor the input bias current of 
the OTA. Assuming there is an OTA gm bias 
current into 1C2.5, then there will be a current 
signal out of 102.6, whichis passed to the 
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inverting input of the op-amp IClc. This is 
operating as a narmal inverting amplifier with 
the OTA substituted for the input resistor, and 
R5 the feedback resistar, with C4 providing 
high-frequency cut above 1ékHz. The ICic 


output is passed out from the circuit through 
YR2_ with isolation thraugh C5. Pin iClc.9 is 
held virtuaily at the level of IC1c.10, which is 
the ayeraged op-amp output signal. This will 
be very néar zero, and is fed back to null any 
offset drift due to OTA input bias changes, The 
averaging filter R9 and C7 has a high cut aff 
frequency of 16Hz, so it has littis effect an the 
actual stenal. 

Tf part of the signal cycle from the final op- 
amp stage exceeds about 560mvV positive, then 
diode D1 will be conduct, and the output of the 
integrator (£Ca.1) wil) fall towards the negative 
supply. This reduces the voltage across the 
OTA dias resistor R2 (the OTA end of which is 
at 0.6V above the negative supply}, and so the 
hizs current also reduces, This directly towers 
the gm of the OTA, and so the amplitude of the 
final output signal. This gain reduction 
conbnues unfl a balance is reached where 
there is just sufficient current passed thraugh 
Di at the signal peak to counteract the de- 
tegration current drain of R1. If ihe input 
signal level now falls, (a note diés avay), then 
the peaks witl also reduce, and D1 will conduct 
fess or not at all. The integrator output will rise 





ioward ground as Cl discharges, increasing the 
OTA bias and so tending to maintain the output 
signal level. Eventually, as the signal continues 
‘io fail, the integrator will arrive at around and 
no further increase in OTA gain can be made. 
From this paint, the outoui signal starts to 
track the input signai decay, and the sustain 
neriod 5 over. 

The gain of the OTA/cp-amp Stage is gm 
times R5. As gm is 20 times the bias current, 
which is about 4¥V/R2 maximum, then the 
maximum gain of the stage is (20%4/47k 
¥100k) which ts x170. For an output signal at 
560m¥ peak, this means the input to the OTA 
would have fo be 3.3mV peak. If the input 
gain has Deen set to make the full signal SOmvV 
‘at thet point, then the sustain will hofd the full 
level until the input has decayed away to 1/15 
of the initial level. How long this is depends on 
the actual input signal decay rate. From thai 
point, the output teve! will start to follow the 
input signal down, Note that if the input starts 
at a lower level, then the circuit runs out of 
sustain earlier; reducing the input gain 
therefore has the effect of reducing the sustzin 
time, This does NOT effect the peak outnui 
level, which remains a fraction of S60mvV as set 
by VR2, © > 
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e Emulators 
e Simulstcrs 


C-Compiars 
CUAL. 


® Fisid 

@ |N- oystent Programm a5 
: Gena 

e Universal 

© Adapters: 

= (2 











i: 


Modules. plugin enginssring’ 
Semiconductor Devices: 


| Elecironics ar Beybinel maging 
Books 


Prototype boards’ 


© USS Hubs 
¢ Converiers 








Trainmg and Evaluation 


At the beginning there is the...Starter Kit 

Fvery professional engineer needs io be able.to quickly evaluste a new device 
WIL minimum cast and cary out smote development tasas using il. A simpie, 
easy to use Starter Kit is the ultimate training tool, which provides an evaluation 
piationn for tesiing your particular choice of silicon. 


Tne Kanda Range of Starter Kits for every appbcation and every budget... variety 
and choice of professional! evaluation tools... simple easy evaluation tools ior any 
acplication... for a wide range ct Cevices. 

ALL products come complete with: 

e Free fechnical support via telephone, fax, a-mail & web 

e OO day warranty alier Purchase 

« Comprenensive Infomation package 





the ST Evaluation solution 


ST Microsfectronics work closely with Kanda and we have developed a hich class evalusticn sariés of 
tools for basic to advanced applications dssigned around the ST7 devine. From the starter kit, 
through svaluaiion boards to In Sysiem Proorammers and Gang Prooremmnune sdiutions, all equinmen 
supplied by Kanda is ST approved. 








S17 Starter Kit Package Features 


Starter Kit board 

Fiash sample devices 

Power Supply (US,EU,UK} 
Parallel port Interface cable 
CD-ROM 

User Manual 

Software 

Personality keys{emutalion and 


ST7Flash, OTP and EPROM 
development environment 
Supports 32 of 42 and 56-pin 
devices 

Programming IDE, Application 
Builder, Full Function Editor 
In Circuit Simutation 
Professional Assembler 


programming keys) 
Heaisiration card 





j Order Code 
ST?7KNO1-KIT2" 
ST7KND2-KIT2° 


Supported Devices 
32-Pin EPROM and FLASH 
42/56-Pin EPROM and FLASH 


Price $ 

















ST7 Starter Kit 


The SI? Starter ii provides you with evervihing “EU; -UK or “US Pawer Supplies | Supports WinS5, | 
you mesd to immediately star designing, developing Yvinga &Win2Goo 


and evaluciing applicaiions ai a reasonable cast 
Eech Starter kit conies with a pre-programmed device. it damonsirates the key iagtures of the ST7 u=ng ihe on-board hard.are 
resources (oush Buttons, LED's, buzzer sic) Instructions are performed on the PC, /O's.on the Starter Kit in-Circun Simutation) 


ST7 Boards 


For jasi project development. we also supnly iafget boards icr 32-pin and 462/SG-pin 
ST7 devices. We have specially dasiqnead these boards for uss wath ihe ISP and tney 
are ideally suited ior ST? projects. Af the oscillator selections of the ST7 family of 
devices are fully supported, unlike other ST7 solutions. Included wiih each of the 
evaluation boards are schematics providing 4 iull refsrencs design ior implementing 
your ST? project. The on board features inciuds, an Anaicg reference for Analog to 
Digital conversion, LCD contrast, sic. AU ports and pins 
item Order Code | Price $ Pice£ = icrought out fo siendard pitch headers (0.17) to duser 








22-Pin Board ST7KND-EV1 S99 £71 configurable matrix ares. Puy isolatable switches end 
42/56-Pin Board ST7KND-EV2 $99 £71 LEDs using the onboard jumpers. The standard Kanda 
32-Pin Board with ISP ST7ISP32 $125 £89 box header connection for sevial In-system programming 
42/56-Pin Board with (SP $125 £89 is included for easy programming. These boards can be 
Both Boards wilh ISP ST7ISP+ $198 F142 purchased on ther ova or with an S77 In Sysiem 


Programmer. 


= 


—— 1.966-345-2632 SIZ +44 (0) 1970 621 030 www.kanda.com 
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ST7 Motor controller Kit 


Kanda's new comprehensive motor cantrotier development kit makes controling 
brusniess DC moters simpis, using the ST72341 microcontroller. 

Just three EASY steps: 

Siep 1: Become’ an expert by practising with ihe supplied default motor st-24V 
Step 2: Test your own motor, and work out your parameters 

Step 3: Program your ST device with selected parameters and monitor the 
results 


¢ This board can be used with ihe ST72141 emulator 


Ths sysiem end controtler works fram 12¥ to 300M, but tne motor and power 
$!ace supplied are 24. Tne user 

can mattfy ihe power siage to accent a 200V motor or can purchase 2 ready built and 
iesied SOOY power stage board irom us. 





Package Features 

Fiogramming Board Simpis. Software Wizards 

Controle board with pre- Application Builder 

programmed OP ctyp Assembter 

Power siage (3-phsse wired) Low Simulation Environment 

Voltage or High Voltage ‘Bui in Programmer 

24V BEDC fan motor with standard 

toad 

15¥V Mains adapter 

Paratct port cable 

26-way ribbon cable vat IDC - - ; : 

corinestion item Order Code Price $ Price £ 
Blank EPROM chip _ Motor Controller Kit - EU PSU sae5 | £496 
PS communication adapter Moior Controller Kit - US PSU |stzmTcaus | seos | £496 
Manual on control theary’ motor Motor Contralter Kit — UK PSU seg5 | £496 | 
control and other essential 300V Power stage $135. £97 
information 





Vie 7 

8057 Workshop ceito, Phyan'and 
A complete low cast Starner kit for enginsers and sturtenis ary, a 
wordng with 8051 cevicss. The system uses Atmel ATS9 see aur haoesind 
series microcomrofers — serial programmed 8051 type devicas wn. Kanda.com 
vain on-board fash memory — to give you instant reprcoramming for details. 
ard simois ICE. This is 4 criiantly sinidie yet complete 
development system, 

Order Code Price S$ =| Price £ 


Fedtlras STKB051 i92séd 71 
e Application board with LEDs, , 

switches, Speaker and RS2@2 ecnnector plus easy accessible port pins. 

# In sysiem Programmer 

e Single steo tn Circuit Emulation 

e 51 series Editor, Assambler and finxer 

e Sample device 








For more products in our range of 
Starter Kits please call safes directly 


or fog onto & == 7 44 a ae 
AV YAVVA . €:1alol-helelag 





1-866-345-2632 ==|=2 +44 (0) 1970 621 030 www.kanda.com 


XAicor Development Systems 


The Xtcor Devalonmeni Kit provides a complsie devefooment environment for Xicor products, The Kit comes in 
S2fareis versions for each Micor device type, but cost- effactwe softivare uporeaces are avallable cnce you have 
ong. Hit. The three kits support Xicor System Management. Mixed Signal anti RF devic 
festive s powerful, intuitive qraphical inteviace 
i¢aturs of XMicor's producis, 


es. All development kits 
Sf alles dasicnars io quickly configura the user oragrammiable 





“XICOR 


The System Management Kit 
This Kit provides 2 common pistionn io 
suppor ail Xiccr réal tims clock:end CPU 
supervisor products. You can program 
low voliage sense-trip points, real tims 
clock alann levels, and wie to ihe 
integrated EEPROM memory. A user 
matrix section allows you to implement 
key sections of your design and explore 


The Mixed Signal Kit 

This kif prmvides a-comumon platonic 
Support ail Xicor XDCPTM and 
programmanic analog products. You can 
program XDCP resistances values, op 
amp gains, comparator ihreshold leveis 
and other key analoa parameters. A user 
matrix area is includec, Supotied watn the 
XO250 device motiule as target silicon, 


The RF kit 

A special AF désign kit provides al! of ihe 
features of the mixed signa! design tt 
plus 8 Ligue pre-configured RF board 
io allow customers to optimise Xicor 
mixed signal producis in AF appicatians, 
The X9250 device miaduls is provided as 
the evaluation silicon. 


desian tradeoffs. lixed Signal Softvare féatures Simple 
anafogus’ feel sofimrare with siiders and 


svitches. 


Xicar Kit 
Xicor System Management Kil 
Xicor RF Kit 
Xicor Mixed Signal Kit 
-%. Software Upgrades 
” | Mixed Signal Software 
Sysiem Management Software 
RF Kit Software 


Order Code - 















SWXAMSO01 
SWXXSMPOOT 


SWARFOOT 













AVR Microcontrollers 


Kanda have for many years worked closely vath Atmel to produns quality starter kits and 
in recent years have adced their own particular features to make a uniqué and very 
pooular range of Starter Kits. The success af the STK200 was the result of Kanda’s 
commitment to design excellence and lis ability to onentate one kit to-support an ever 
increaging number ci izatures vhisi retaining ease of uss, Coupled with hich levels of 
quality controf 2nd retiability in tha manufaciuring process. 





STK200+ Atmel AVR Starter Kit 


The best Starter Kit ever... , 
The STRZOO dssignsa by Kanda for Atmel was tne most successiy! starter kit 
EVER preduced. One ai the most popular and best-sellers of the Atmel Starter ti As Pe + Sel 
Kis comes wii the velue added pack goihvare ss a toial packege. Over SEALER UALS! 
30,000 of the STK200 have been sold world-wide, novs Kanda have enhanced 
ine design to Include more features of this 


1 Oa 


=) 
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simple but effective toot for AVR. 





Package Features and Benefits 
S1K200 Board Classic Hardvvare 

éccess to al pedpherais inc. ADC and AVRISP In Sysisni Programmer 
WART 


Apolication Buller dives you instant 
source coda lemnoigiss and codes. 


"For imoraed device proaramming 
LCD interiace 


3.3V/5Y cosration 


SUDO ang faster programming times + 


examples WiInNTAVIN2KAVIOME Suppar also 
Browmneout circuitry Assemnbier check out tha AVR PSI ISP which is 


Manual on CD Emutation includes a Oebug package 
using the same harchvere as ISP 
Includes JAR Assembter & Simple tn- 
Sysiem Deougger 

Simple. ICE. 


compatible wiih ihis development Gcard. 


1-866-345-2632 == +44.(0) 1970 621 030 www.kanda.com 







STK300+ 

The STKS00-+ is a complaie faw cost sysiem for the Aimel AIMega AVR Range 
Gi Rash &-bit In-system programmable RISC mitronsesscs & inches 
Asplcation Builder Soiware, 


STK300 Boar Sunparts 
AilMeosa Builder Sofware. imel Atrieaa 103/L 
LC) extemal RAM provision Atmel Atmeca 803/L. 


RS232 & ADC connection 

Svitches, LED'S & Pawer 

Extemai Reset AVR Kit 
Dual Voltage operation STK200+ For Classic AVA 
Brown out detection STK200+ For MegaAVA 
Real time clock crystal 






STK200PLUS 
AVIMM0G29 





‘FG? imeroved cevice crogramming support and faster programming times + WinNTAVIN2XVinMe Suroort also check out the AVA 
Pal lSP which is compatibfs yath this devetooment board. 





PLD Starter Kit 


All you need to learn, teach or develop designs using Programmahis Logic: 
Devices, Complete farthvrare and solwere oackgae for training and 
development This package is uzed extensively by universities all over the world 
to teach looic and then move to practical implementation using PLDs: it aiso acts 
aS'8 pretty nast developmeni enviranment. 





Package Programmable Devices 
1x ATF18V8 ATFIGVAB AC 
ix Device programmer ATF22Vi08 aC 
1x Training Beard ATF20V8B & C 
tx Parallel Connection Board 
tlezn Order Code | Price $ Price £ ‘tx Get asina with PLD’s 
PLD Starter Kit ATM014 —| $299 C4 fe 
Kanda PLD Programming 
Sarhvare 


Kanda/Atme! CUPL Intedace 


The Ubicom Range 
Debugging the SX range | p | ( | it 
In-System Debucging allows the whole dsvelopment process fo be carried out on the same 


desktop, so you don't need constant harhvare and software changes just plug and co. The 
project-based IDE maxes version control end code erganisation quick ancl easy. 










Features Benefits Device Support 


Application Builder: Sorvall 8Ox85x15mm SXt8Ac 
uses simple wizards to cresis all your Fiexinte; Parallel & Serial Pon connection SX2Z04C 

éet-up code including ports, timers and Comprehensive: Programs a!l the SX284AC 
inferunts, as well as device configuration features of all ihe devices Sx488D 
(FUSE/FUSEX}. Easy, intuitive cevelopment SX52HD 
Assembler: | Wings, 
Buln Assembter ts called with onty 1 Wings, 
mouse click or kay Gress so you avoid Winetod & WinNT 
DOS prompis 


On-scresn eoy listing and highitahting in 
Your Source Cods means bugs are fixed 


Order Code 
SX-tn System Debugger | SX-ISD 






GASily, . ‘ 'deal 

Emulation for use with SX 

Debugger uses tha smutation functions sapere . gWE 
f es iia ” wn targe 

of the SX chips giving genuine emulation nares 


On your tarost instant. 


/ 


& 1-866-345-2632 ==\< +44 (0) 1970 621 030 www.kanda.com 








SX Evaluation Board 


The Sceanix 5% Evaluation Boar is designed to provitie a cost effective platform for developing appications with the SX series high- 

perfomance communicatons coctrofes. This evaluation board is specifically mace available to serve-as a target enviranment for 

demonstration and development of Virtua! 

Peripheral” sofivare.modutes, Starter Kit 

Ideai for use for SX OX In. System Debugaer 
Debug SX Evaluation Kit 


firder Code Price £ 


SX-ISD $99 £71 
EPAK-SXEVALO1-03A |sa9 S| 64 












Networking and Connectivity 
SX Stack Kit 


ideal for imolementing Internet Access in 6 simple appfication — make you project talk to the web. 

The SX-stack is a configurable combination of standard Internet protocol layers optimized for the SX series communications controfter. 
Supported Internsi protocols include PPR TCPAR HTTP, SMIP and POPS. it provides ihe end-user with hands-on experience using 
the SX-Siack’s i8K Web Server and eSX E-mail Aopiiance configurations. The iSX is an embedded Web sener inai implements the 
hypertext transier pratocof(HT TF) ard is capable of cammunitation vath eny Web browser. The eSX offers e-mail appliance functions, 
with SMTP and POPS protocols used at ine application layer. 


Package 

SX-Siack (SX Web Server and &SX E-mail Appliance) Demo Boant 

AG Pov-er Suppty 

Spin-ic-9-pin sérial cable 

CD-ROM containing iSX/eSX source coca files, support files and documentation 
User's guids 





Ethernet SX Stack Evaluation Kit 


Idea} ior simple Internet connectivity yath neivrore capability, using 10-BaseT. 

The Ethemet SX Stack is a configureble combination of standard Internet protocol lavers optimized for ihe SX commrunicaians 
conimlsr, Supported Internat. protocats include TCP. UDP. IP. (CMP DHCP AAP HTTP. and STME The purpose Gf this evaluetion kit is 
to provide ihe user user with hands-on experience using the Elhernet SX Stack. The kit includes an integrated wed server and email 
appliance provided through implementation of the HITP (Hypertext Transfer Protocol) and SMP {Simole Mail Protocol appication 
protocols. ARP (Address Resolution Protcea!) and DHCP (Dynamic Host Control Proiecol} protecols are implemented 1p deal! with 
addressing issues speciic to ine Hihame: environment. Tha SX communications controller's in-systems programming feature enables 
fie device to be reconigured sasily ior ans of severa! implementations. Tb download your o..n maternal to the demo board's EEPROM 
orto evaluate other stack application variations, you need SX DEBUG ar SX ISP to reprogram the SX device, 


Features 

¢ Fihemet SX Stack Demo Board: 

e SX528D 50 MHz commiunications controfier 

e Realtek 1G8ase-T (IEEFESO2.3) Ethernet device for physical and MAC layer sunspot 
e 32k6 EEPROM memory chip ior storing web content 

e 24-pin wida-body DIP socket ior Scenix'’ JVM (J2va Virtual Machine} application prototyping and expansion 
© hwo AS-232 communicatian poris 

e Clock circuit, power ang transmission status LEDs, RESET bution 

e VO and Demo support: 

e Thermistor for “remote” tenperature sensor demo 

e LED contol va buttons on embedisd web server page 

e 20 VO nin expansion header for customer application usage 

°* TUP/IP Siack and Anoication Layer Soiiweae 


Starter Kit [ Order Cade |PriceS | Price 


Ethérnet SX Stack Evatuation Kit | EPAK-TCP/ETHO1-02. | $199 £142 
SX- Stack Kit EPAK-TCP/PPPO1-03 |§149 













For CAN Starter Kit & Module solutions cali 
sales or visit WAUsvUGil- Eko for the latest 
demos and datasheets 





ike 


Ai 


CAN Starter Kits and modules 


‘Two Starner kits are available for learning, evaluating and testing CAN bus acntications: Ths CAN modules are availabte for Your 
aDPCaLONS as 28-pin DIP packages and you can also purchase compleie C and BASIC library routings. 


Starter Kit 1 consist of one aciivity board and cae CAN module plus sample programs vaitier! in C end BASIC, manuals and 
daiashecis, Icteal icr PC connscticn 


Starter Kit 2 consists cf two activity boards, 2 CAN modules clus one RS-232 cabts, one im. CAN cable, AC/DC adapter (not 
included in éil counties) and more sampis programs demonstrating cistibuted YO and the Philips PeliCAN mode. Idea! far muttipte 
node development. 


Activity Boards 


Eech activity board has a socket ior ihe CAN module with Power supoly snd communications connectors plus jumpers, switches and 
LECs and largs user prototyping area wath all CAN signals easily accessible. They are ideal fcr testing and developing applications. 


CAN modules 


The CAN medules are also availab'e separsiely, and consist of an embexided micrconiroller with CAN (Controfier Aras Network), in a 
28-pin DIP package, which yeu can simply plug into your snpfication, Fach module works at almost 4MIPS and Is completely re- 
pregrammiab's to your specification using In System Programming. Each module also nas on-board AS-232 transesivers and a 
HESE? circuit that Generates a propar reset aiter power up and will also hal the microcantrolier if tre votiags drops below 4.38V. 
Furthermore it has @ standard €0-11898 CAN transceiver on board, but could also use an extemal CAN transreiver with your own 
hardwers yith-2.9. OP FO isalation. 

Two versions are available, with cr wkhout RS232. Each module has 13 /Q fings-plus SPI and one extemal interrupt, 


It 8 2iso possibis to buy source code lbrarfas for complete CAN imalementation, 


Library 4 is in Objec: fom and cannot. be:altercd or edjusted, but thers are no Iinits to the speed. Both FIFO queues are pressi io ¢ 
CAN frames. this is en inexpensive way of testing the CAN [ibraries with full functionality and speed, 


Library 2 is full documented © source code for : 
Name 


you to madiy cr add functions to sult your needs. : Order code Price [Price £ 
The source cods is weated ‘as a sie licence and Starter kit 1 LAWSTK/001 od 19 £85 
Starter kit 2 ‘LAWSTK/002 $269 £192 . 


yCu may mot distribute or resell the source code. 
Both AFO queties can be set to suit your nésds 
but cnly in size incremenis Gf 1,2,4,8,15..572. All 
you néed to dio is to include tie WECAN.C and 
WiCAR.H file to your project.and you ard up end 
cunning. Sample programs are Included to shaw 
hove it works: , 


CAN Module (with RS232) 
CAN Module (no RS232) 
CAN Library 1 (Object code) 
CAN Library 2 (Source code} 


LAWCAN/001 sea [46 
LAWGAN/O02 =| ssa (E42 


LAWLIB/OO1 $o9 £71 
LAWLIB/G02 500 E357 





The Mitsubishi Range 


The MiGC seres from Mitsubishi offer a sscure and extremely versatile range af 16-bit 
fash micro Controllers. Their advanced features are well suited to projects reaquirins user 
intefaces such as Digta! TV, Mobile Telaphones and Digital cameras. 

Kanda work clossty with Mitsubishi and are currently working to expand the rangs of 
tools available cn the Kanda shop. 


AIF SUSISH 






Order code 
| Mso240 








Name 
M16C USB Starter Kit 





Price S [Price £ 
$2909. | £244 





Hardware Software 


Features 


M0240 Staner Boar 
} RS232 canis for downoad of usercode 
& debugeng fom PC 
USB cable 
9 volt DC Power Suppty 





— 
ao 


KDR20- PO sottware for debugging 
“Fool Manager Integrated cdavetoomant 
avironmentirial version) 
NC30-C-compllsr{itial version) 

ASSO. Assembler {inal version) 
Sampia programs 


—— Ft 


Low cost evaluaiion ai Misc USB 
Simplified Debugger 

Compie, download, execute and denua 
programs 

Access io UART,A/D, some /O and US8 
ficludes all software end dscuméntation 
nesdail 


FPGA Kits 


FPGA lools are able io iniegrate sysiem level functionality inio ons device, ihus offering ihe system designer ine abiliy re-inlik his 
approach to his solution. Kanda offers you a variety of aptians with the basic produci line end you can even Gurchase a comoleie 
pretiical hands-on couse which could be your route io a well paid career, ; 

Starter Kit Package 


F : Ar _ _- 2 7 E ; ; é ; Cnn 
Ve offer diferent cations dsaénding on your levet 07 expertise. Logic on a Board providzs a wan Board 
simple design and soinvare solution for users with FPGA expenénce. The FRSA staner kit Programming Software 


| gS 


mn 


SM 49} 


b 


' P " ~- ab! 
providss iull soitvars, iutcals on haw io use ii and a complete hantvers eppiicaticns Gable 
package and ths jul training kit comes complete with an interactive VHDL iutasial, angie 
sample Device 
x ere Heya Fe " ea) 

FPGA Starter Kit Comprehensive FPGA back fon CD) 

: ee ——- 4 ‘Regisration Card 3 
Comorchenave harchvare and sottware package covenng the implementation of designs in Adanter Boerci 

Ae es . ; res . + tite! ew rtresaanteen ere} ob : 7] “a i 

FPGA techndogy, Covers the use.cf VHDL conmnpiiers, fitters, downicadsess in hantare.acd AT40K20 device 


Sofware using 2 comprehensive harchvere olaticnn, complete software suite and book on CD. 





FPGA Training Kit 


FPGA Starter Kit as detailed above, olus Inigractve VHDL Tuicdat on CD ROM 
wath 5 


° Tutcnal, Cook Bock, Reference & Guides 

¢ {002 VHDL Examples 

¢ 355 fully synihesisable examples in ins Cook Book 

This {at is the idea! introduciion to FPGA and covers:all aspacts of using them in 
your applications. 


Logic on a board 

Pilg end ao FPGA solution usiig standard 0.7 inch nin headers. Avoids sunace 
mount headaches dunno déveloamentand production. The ouit-in configurator 
and connecter allow immediate use wath oo wiring Neadaches, Cames campieis 
with PC Design Aow and bitstesam downloader soitvare and parallel port adapter 
and cable jor instanl programming. A complete FEGA solution. 





Order code Price $ \Price a 


FGPA Systems 















FPGA Training System 
FPGA Starter Kit 
Logic on a board ae 





FPOO6O |saa sft 


If you would like further information on any of the Range of Starter Kits please contact Sales or 
log on to www.kanda.com for the fatest information on new products available today. 


Kanda prides itself on tts commitment to ensuring you the customer are able to choose the 
right option as we have the experience and expertise to provide you with a Starter Kit tailored 
to your budget and our aim is to design, manufacture and produce kits which are easy to use 
yet provide all the features you need depending on the complexity of your particular application 
needs.Please call sales if you need any assistance or datasheets on any product in our ranges 


Ordering Information 
Please contact sales on: 


SSS +44 (0)1970 621 030 or 

m= 4-800-331-7766/1-866-34-KANDA 
wl 

FAX === +44(0)1970 621040 


yor log onto to Www.kanda.com for a comprehensive product datasheet. 
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introduction 


Programmes and bumers is 2 large section #4 we have broken 
# Up into the fcllovang categorss: 


* {n System Programmers 
® Universa! Pregrammers 
® Gang Programmers 

¢ EPHOM Erasers 

¢ Programmina Adapters - 


in System ee 


ISP (in System programming) is &@ papular new wey io burn 
microconictlers and other crocrarmmable “ie Gevices. (Some 
manulecturess aiso call it ISDASR er (CP). 

ISP is also associated with Flash technology, which alloves 
you To erase 2 and 12-pregram & microconwolley many times; this 
simpines the dasign stage and adds flexibility io production and 
update presses. 

ISP remdves many of the restrictions associated with using & 
Guming microcéntroers. Using ISP you can now: 

* Bum 2 Gevice quickly without removing the device your 
profent or heve to use a UV eraser stc. 

* Ponca finware upgrades in ths teld 

¢ Cusiomize your firnveare with Seria) Numbers, Calibration 
Data this could beintegrated into praduction statistics etc.. 

¢ Dovilosd test & diagnostic rouiines prior to shipping your 
Product, 

° Fn of line customization — regional product variations end 
diferent product configurations can now: be changed aites 
prcoauction. 



















Some (SP implementations also have in-System debucaing 
extensions.to simply the destgn:and debug process, 

Kanda provide a renas of ISP solutions’to fit every need from 
caveicomeni threwaoh debugging and production io fetd 
uparades. 


PC Based [SP Solutions 

Kanda have asanos of cost sfisctive PC based f8P bhumers 
ior a vansty Of diferent mitraconuoller families and diferent PC 
connection options. 

All programmers use logical devices sophisticated ISP 
Soheyere. 

The user interface has been carefully designed io provide 
“easy cperatiom, coupled with advanced features for the power 

user The COPS ISP gives you save and load options iar all 
your #etfings and Ales, making it Simple to restan after a break 
The standard é:ase, read, program and veriiy functions are 
aigilable via.single mouse click or keyboard Shortcut and Auio- 
program makes racetitive devica programming really easy. 

The prcaramme; includes Kanda's hex fils edites, which 
allows you to édit-and visv’ your ila prior to prograrnming the. 
device. This ts ussiul jor making smsii chanoss io your program 
code outside cf your daveiopment environmeni. Verification 
afier Programming or veriying a device against a file is 
simplified by cclorcading to givean instant visual check. And 
no more womss about your fie type. as the edifor Aufo-detecis 
different file ionmets including Intel Hex & Motorola S Record. 















Order Code | .Description PC Connection | Operating System | Oevice Range Price $ "Price z 
ST7ISP32 ST7.ISP & 32 gin Multicannectar- | WinSX/ME ‘'ST72104 215.216. e989 
: evaluation board NT4/2000 954,124,314,394 
and ST72471K2 
ST7ISP42/56 ST7 ISP plus 42/56 | Multiconnector WindX/ME $772104,215,216, | 5125 | #89 
pin evaluation board NT4/2000 254,124,314 ,334 
and 8172171K2 2 
ST7ISP Muliiconnector $172104,215,216, e352 
254,724,314,334 
and $T72171K2 
AVRUSB AVA ISP SUPER usB WindXME ALL AVR ISP: Si49 | £106 
2000 DEVICES 
PSILISP AVR ISP PRINTER PORT WinexiMeE ‘ALL AVA [SP £59 
NT4/2000 DEVICES 
AVA-ISP AVR PSI Multiconnector WN95/98/3.1 “ALL AVA ISP $33 £28 
DEVICES. — 
(EXCLUDING 
AIMEGA163, 
ATMEGA3?2, 
AIMEGA EH, 
TiNYt 2,TINYi 5) 
SX-ISP SX ISP Multiconnector WinSX/ME SXtAISK20/SX52/ e33s 
NT4/2600 SX4B/SX28 
COP&8ISP COPS ISP Multiconnector WingSX/ME COP&CBRSY, 
NT4/2000 COP8SBRI 


SS be” 





Pir ¥44,(0) 7 970 (621030 www:kanda:com 





ISP Connector 

A wel-destoned ISP connection is vital 
for programming reliabifity. The layout 
and Gin usace of the ISP connector will 
Change depending on your target 
mirrocentroflar.: 

The 10 pin connector has interleaved 
ground lines to give bsiter ncise 
immunity énd alloy the use of longer 
cables. The cable supplisd as standard 
iS Gver @ Metre in length, giving you 
flaxibilily in use. 

The connector diagrams for our 
supported targeis are shown below: 


Multiconnector 

Some of our daskiop ISP solutions 
feetura the mufiiconnesior This unigue 
design features a9-pin serial port and 
PC prntér Port connections, allovang 
you (6 attech ins iSP te ether port. 


Scenix, COPS, Atme!, ST 



















You require 


USB Connection 

‘The AVA-ISP Super uifises the USB 
port, what are the advantages of ihe 
USB pari? 

As increasing numbers of PC's are fitted 
with a USB port as an indusiry standard, 
connecting to your PC via the USB port 
enables you to kesp your serial enc 
paraiel ports free in addition you benefit 
from USB flexibfity and epeed, 


| Older PC's can easily b= modified using 


a Gtug-in card fo provide quick, easy 
ubgrades. The USS port can operate af 
up io 1ZMbits/s giving you a great 
advantags as programming times.are 
increased enormously. 

USS is supporied under Window's 
SE2/ME/2000. 

Updates are available — Mixrasan to 
USB enable Windows $5 & NT, 
however we can not offer technical 
Support on these platfonms. 


Keyfob Field Programmers 

The utimate programming tool for microcantrollers, in the Feld or on the production line 
- 80 easy 4 child can use ii! Tha smaiisst stanc-alone programmer ave 
once and ihen orogrem target devices again and again and again. 


adabts, jusi load it 


just one starter kit for your PC and:ycu can load as many ke,fohs as you 


nee. Just connect the starier kit to your printer port-and mun the master softvae,; Setsci 
your program file, Gevice type and Fuse settings and nov you can load the keyfobs win 
your program or fest code in seconds. As the Keyicb ts battery powered curing load, you 
don't need any power supplies or cabling, just Mug a Ke,icb into the simpie adapler 
suppfied, Once a Keyicb is loaded, itis complstey portable and can be used where you nesd #, nof where your PC is lecated. 

Think how: ofien you need a simole uporade to 2 vending ma: — Sot machine or ciner equipment such as lifts, security contro!s ar 
medical equipment - simple, except it is hundreds of miles away. The rugged design and simple operation cf this uninus procrammer 
means that you can "lei ine Keyrab do the welling" by sending the Keyios raha: ihan‘en expensive enginesr. The Keyiob includas-a 
12V batiery so your target system tices not have io be powered ior cocasions! programming. atihough you vail nsec cower from the 
targs! for multiple programmina to save battery life. 

in order to confiqure the keyiob you needa Keyiob starter kit. This contains ihe PC Software & Cennection lead required io setup 
your keyiob. 

Keyioh starter kits Contain a Keylob, PC Configuraiion Software, Conneciion fead and an adaptor, 
























Order Code Description Device Family | PriseS | PriceS 
ST7KFO010 | ST?. KEYFOB STARTER KIT ST7 ISP DEVICES $99 £69 (2) 
KFO010 AVRIKEYFOBSTARTERKIT "| AVALISPDEVICES | s1as [£175 (2), 
KFo040_ AVR KEYFOB STARTER KIT+5KEYFOBS | AVAISPDEVICES | $399 1 
COPAaKFO010 COP8 KEYFOS ‘STARTER KIT COPS. $165 

COPAaKFOO40 COP8 KEYFOB STARTEA KIT +5 KEYFOBS | GOP8 /$a99 


Additional Keyfobs Packs 


Order Code rack Quantity Description Device Family Prise $ Pricee 
KFO030 Additional AVR Keylobs AVR S299 £209 (7) 
KFG026 ain Additional AVR Keytob AVR 599 £69 (7) 
COPBKFO0SO COPS S299 | £209 (2) 
COP8KF0020 a | Additional COP8 Keytob — $99 £69 (7) 
ST7KFO020 1 £35 (2) 


— == 1+866-345-2632 > <= ¥44 (0) 1970 621 (030. www: kandla. com 


Universal Programmers 
Chipmaster 5000 & 6000 Series 


Bssiqned for both boratory and mass-production applications the 
Chiphiaster supports a wide range of different devices, includina 
PAL, GAL, CPAL, EPLD, PEEL, MAX, MACH, PLS. 
microprocessors, EPROM, sees EPROM, PROM, and 
Flash memory. 


Features 

e 48 pin ZIF with insertion, contact cheexing 

e Self program w/ statistic reporting fer mass production 
° Support 3.3 V low: vcitage chips 

¢ Program &-Mioit Aash within 60 seconds 

° Windows 3.x, Windows 85, NF4 and DOS 

* User configurabls voltages and multiple veriivy passés 


The chipmaster’s on-board inteligence reduces system overhead te a 
minimum. Program an 8-Mbit EPAOM in fess than 80 seconds. {denends 
eiighliy on the processing power of your PC & Chipmaste: Moda) The 









ChipMasier is jaster than its competitors and is much more productive with today's high-density, muti-megahit memory cavices. 
The chipmaster perferms device insertion and contact checks before it programs each device. ft can detect poor pin contact anc 
devices Inserted upsides dovn or in ihe wrona position. Proiect your Gocketbook by preveniing expensive accidental chip damace. 


Hame 
Chipmaster 5600 
Chipmaster 6000 




















Order Code Number of Devices Supported 


1,200 
PROCM6.000 |3.00000 


Socket Configuration 
1 x 48-pin ZIF 
1x 4-pin ZIF 


| Price 













$1,195 


Shooter Iii 


FEATURES 

¢ ‘Dumb Terminal operation through PC Serial Port. 
¢ Use a Car Cheroar 

® (+hrs ci battery operation with power saving sleep 
° Maste/Slave Socket configuration far quick caniss. 
« Host-free opsration, no sofiware needed. 

* Racent seection memary. 





Hand-heid chip programming system that dilows-the user to cooy EPROM's in 
Stend Alone (Copier) mode or to dowmioad a file from any computer with an RS- 
232 por. Making 4 copy of a chip hes never been as simple. Pisce a chio in the 
Master sockel and a blank in the Slave, seiect the target device from ths Shocter’s 


in-sysiem library ci 
‘over GOO devices, 
press copy. and 
you're done. All 
that power in ihe palm of your hand, Shooier Ill measures a mere 
Bxéx2 inches. Shooter li-has two 32-pin ZiF sockets cepable of 
supporiing 16k to 8-megehit devices. 





Field Service Pack 

The Shooter is also available as a field service peck. containing the 
Shooter ill, PalmErase EPROM eraser and a shoulder/hip-pack io 
carry them around in. 









Order Code Humber of Devices Supported 


PRG-SH3-000 | Over 300 2 x 32-pin ZIF. 


OPT-SH3-FSP | As Shooter III 








Name 
Shooter Ill 


Shooter Ill Field 
Service Pack 









ec... 
+44 (0) 1970°621 ¢ 

































































Product 
Softec MP80174 









complete fist. 


SLDPONS Gavices up to 4-Mbit. 


Description 
Gang Programming | MP&D11A 
System for the 
ST6& ST7 


Programming heads priced from $55. Please call or visit aur website for a 





Gang Programmers 
Softec MP8011A 


Gane programming sysiem for the ST7 & S76 range of microcontrollers. This programmer supports all STS & ST? devices.wsing a 
modular programming head system. When you nsed to uss 2 new packages cr Cevice simply purchase a new set of prcarammina 
heads. The uni suppors 8 orogremmming heads allowing you to program & devices concurrently. 

Tha system is supporied under Windows S5/O8/NTAve/2000 and requirss a printer printer part. The system is fully upgradeabis and 
sofivaré. updaias are available from the manufacturers. vrebsite. 

The main unit is supplied with the programmer base unii, power adzpier, 2 oaralfel cable, a test board. ihe user inieface sofware and 
Sér’s manual. 44 least One programming head is required for operation. 


i 


Order Code 





£539 













Husky LC _ 


Rugged, reliable anc easy on the pocket book, The Husky LC's are the ideal for development 
and production cycles for a wide range oi devices. The Husky LC’s are custom configurable 
casigned io provide flexibility for the amount af devices you can program at one tims, and the 
size oi ihe devices programmsd. Depending cn te configuration you choose the LC’s.can 
orcoram up-to 4, &Méib 32-pin parts. 


Features ¢ Supports High Speed Serial PS-242 
POMS ley .o ge « Programs EPROMS, FLASH, OTF'S « Vindows 3. /5/NT or DOS User 
POOR ene Ream \& £x.02 pn ZIF Socksts | Inieriace. 
e Supparts Flash 28Fiox and 29F:0x * Remoie Command for Sun or dec PC 
* [ntel, Matorata, and binary file support * Low Cosi and Compeci Desian 


The Husky LC is available in a varietyof memory and sockst configurations allovi ng vou to 
choose the most cost sffective configuration for your necds. 


Description Memory | Num of Sockets: Part Humber | PriceS | Price £ 
Husky LC, $445 | £317 
£389 
$545 | £389 
4 Meg PROHUL-D44 | s645 | e460 
8 Meg 1 Socket PROHUL-Da1 $645 £460 


8Meg | 4 Sacket PAOHUL-D84 | $745 £532 





Chipmaster 7000 

The Chipmaster 7000 Is a sofivvare exmandab!s universal devine programming workstation that 
supports @ wie variety of programmable devices in acdificn to the capabtity of iesiica 
cinitel {Gs. 

The Chipmaster is the most sophisteated low-nost programmer available iaday. A uniguaé 
haniware/soliware architecture ensbles the Chipmasiér to easly grow in suppori and 
enginesring scthvware Cesion capahéities a3 quickly as your devica library requirement. 

the state-ci-art universal programmer offers you the most edvenced programming jaciities 


with ths userifendiast intextace. Since each pin is sofivare acdresasbie, new pert numbers are being added fo the fist of supported 
davices through software upgrades. No nev hanhvere io buy! [twit prove to bs one of ths mos: e4able and fond lasting insirumenis. 

The cofonal gang module allows you ic program 8 x 32-nin devices. vith very fast ROgranining times. For example, you can.dovnioad, 
program, and veriy Boh 8-Mbit Rash Memory (28°80) in approximmey 180 seconds. There is also en coticnal ROM emufator mociuts inet 


Hame Order Code Description : Price $ | Price £ 
Chipmaster 7000 | PROCI7-000 | Chipmaster 7000 programming system |S8995 [£710 


GhM7 Gang Module) OPT-CM7-8G [8x 32.pin gang expansion module [8595 | £425 


CMD Rom OPT-CM7-ROM | ROM Emulator expansion module. §395  |coae 
Emulator Module 


==> 1-866-345-2632 >< +44 (0) 1970621 030 www.kanda:com 








Gangstar Pro 


Features: 

« Arto Programming Produsticn mode 

¢ 48 pin ZF wiih insertion, contact checking 
e Auto Pon ccnfiguration 

e Auto device selection far many paris 

¢ Device inserfori’pin contact checks 


The GaneStar-Pro is 2 one of a kind PC base parallel part GANG ~ 
programmer with 8 fully isolated 48-pin ZIF sockets. Each of the GanoStar- 
Pro's socnais are designed with dedicated FPGAs far independent control. 
This Independent design cives ihe GangStar-Pro iis’ semi-concurrent 


Programming capahiites. For example you can program four devices while removngfinserting Cevices in the remaining lour sockets. 
And with (ne moduler désion of the GangStacPn, in ins event ons, bvo socket module ever fais you still have three modules ta 
continue your programming «while the ether is returned for repair or replacement. 


TURBO SPEED 


The GangStar-Pro has been dubbed the Turbo Gang Programmer jor a reason: use the GangStar-Pip to program elght, &-mb parts in 
under one minute. Programming times may vary sightiy fom PC to PG depending on tis PC's processing capabililiss forogramming 


time based on 2 86d 65 sysiem}. 


SPECIFICATIONS 

Power 106 te 240 VAC, auto-swiching 
Power consumption: 25 V¥ 

Operating temp: 5 to 45°C (41 to 113°} 
CE Certified 


NO MORE MISTAKES 


6 independeni, isolated 45-pin ZIF socket 


Support for 3.3-5 Voit, Devices 
Program 8, 8-MS Flash in under 60sec 
AutG-SEns#, Sei-siart 

sem-concureni mode 

Noodles allow flaxibie configuration 
SATSOP/+4PSOP/40TS0P 

Fiash, MCU support 

Devics insertion and continuity tsst 
Froject file savefload funsiion 


ANY APPLICATION 


= 


Designed for boih laboratory and mass-produciion applications. Supnorting nearly 2000 different devices. including PAL, GAL, PEEL, 
tAX, MACH, PLSI, microprocessars, EPROM, and mesh memory 


Name . | Order cade Price $ | Price £ 
Gangstar Pro PAG-GSP-000 $2,990 | £1,999 
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Eprom Erasers 
¥ ULTRALITE ERASER 

High capacity, high perfomance, indusinal-EPRONM eraser, The UliraLite 
Will Fold upto 80, 2B pin devices in the maximum UV exposure area of ihe 


iray. Ihe Ultralite comes vith neo UV elements, timer sviich and 


removable iray for sterage or quick swaping. B= safe and securé vath 
Nisalite’s auto shul-of timer and UY fight. indicaiar. 


+44 (0) 19701621 030 www:kanda:com 
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T8 SERIES ERASERS 

The GUY Family oi erasers are ideal for almosi any Situation, The 
convenient pull out tray holds over a dazen devices and is 
completely removable to easily sven whole trays.of devices. 
Available tn thres models... (§N) wiih no timer, 1) with timer and the 
Deluxe (Z} vath timer and parabolic refisctor to increase light iniensily 
and fangs. Average Grase time of 25 minutas, bui times may vars by device. 







4 PALM ERASER 

, The Palm-Crase is the perfect solution for the tech on the go, Easily fit this tiny but 

, pOveriul sraser Inte your service ioc! kit and of you ao, Erase EPROM's trom 24 ta <0 
pins in 5 minutes ar less. 














Made! UVElements Capacity ‘Timer ‘Tray Size Average Spécial QrderCode Price USS -Price £ 
Erase Time Features 
Ultralite 1 up to One Hour 5°x 9" 15 minutes — Tray interfock ERAUT-000  s299 “£214 
50 x 28pin ‘Auto Off UY Light Indicator 
DIPAAGG x 32pin = = Timer 
PLCC 
Ten 862 up to 25x 28pin ‘No 4" x8" 25 minutes FRA-TE-OON  :$99 E73 
DIP / 66 x 32pin | 
PLOC 
T8T Yes ERA-TE-OOT © 8125 Fag 
18Z AWminutes parabolic reflector FRA-T8-002 | $150 £108 
Pam = 1 One 24-40 pin No 2°x4°x2" 5 minutes ERA-PME-D00 $69 £49 
Eraser = [TIP EPROM . 


Programming Adapters 
What are Adapters? 


Most adapters are simole package converters. They aliov: 
OFP. SOIC, PLCC, TSOP and other devices to plug into the 
same devices equivatent DIP footprint. There are adapters. 
avaiable far memory, logic, micso-cortroflers and more, And 
in many cases they can be used yath multiple devices from 
more than ane manuiacture,, Most device specific adapters 
ior microcontrollers and logic devices plug into @ DIP 
iootprini, for dewces that carmot use 2 genenc footprint we 
have adapters designed to work wath specific progremmers.. 





How to Select an Adapter... 


what you need to know 

¢ Part Nuoiber and Manufacturer of ihe cavice 

« The Device Package 12. (PLCC. SOIC etc.) 

¢ Denice Pin Count 

a Size of your programmers ZIF sockst (4Gnin, 4£om, gic.) 

* in some cases you may need fo know your devices packags dimensions for SOIC, SSGP and TSOP 


Please call or visit logical devices website www.logicaldevices.com for advice 


on ordering adapiers. Logical Devices have the largest range of programming 
adapters in the world. 


=== 4-866-345-2632 >>'< +44(0) 1970621030 wwwkanda:com 





instant Accounts available today! 
Ring +44 (0) 1970 621 030 or in the US on 1-866-345-2632 
for more information. 


Please pliotocopy and use this page as often as required to order your 
produeéts and request data sheets 


Title . Initial surname 
Position Company 
Address 

Posicode 
Telephone Fax 
Email 


Customer Account Number (cali for details) 


Credit Card Issue No Expiry Date 


Please Tick [}CallMe  [iOrderOnly [J] Datasheet Only (J Datasheet and Order 


_— 


Datasheets 
Required 
| {PLEASE TICK) 


| 
Quantity | Order Gode | Description 


Special Requirements 
Delivery (for standard/specia! rates please call +44 (0)1970 621030) 
VAT(# applicable) 


Invoice Total 
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AMATEUR RADIO [5 A HOBBY THAT HAS 


Discovering 





f 
f e jj 
CAPTIVATED THE INTEREST OF COUNTLESS 


THOUSANDS OF PEOPLE SINCE THE 
EARLIEST DAYS OF WIRELESS. THE 
HOBBY HAS DEVELOPED WITH 
TECHNOLOGY AND MANY PEOPLE 
USE CUTTING EDGE TECHNIQUES, 
YET IT IS ALSO A PASTIME WHERE !T 


IS POSSIBLE TO RELAX AND 
CHAT TO FRIENDS ON THE « 
OTHER SIDE OF THE 
GLOBE, OR JUST THE 
OTHER SIDE OF 
THE STREET. 


n fact there is a tremendous variety in the 

hobby and this provides the scope fora 

lifetime of interest. Technology, 
construction, research, operating, social and 
many ather aspects make this a pastime that 
can be enjayed by virtually anyone. 


What fs it all about? 


In view of the many different areas of 
interest within the hobby, everyone can 
choose what they want to do and create their 
oven flavour of the habby. 

For many years, one of the main 
aliractions has been the possibility of hearing 
or contacting people many thousands ot 
miles away, particularly on the short wave 
bands, This area of the hobby is still growing. 
In fact many peopie enjoy what is called 
‘DXing’ where they aim to hear ar contact 
Stations that are either far away ar in 
interesting locations. They may he on a 
remote (sland in the middle of the Pacific 
Ocean or in darkest Africa. To be able to do 
this some people have siations with large 
antennas and sophisticated equipment with 
which they can regularly make contacts with 
stations on all continents. Not everyone will 
be able to have such a grand station and 
there is no reason why they too cannot take 
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part in ihe action. By developing good 
operating skills and being able to make the 
most of the equipment available it is possible 
to make very many interesting coniacts. In 
fact some people make a point of using low 
power equipment to give a further challenge 
to the habby. This shows that the short wave 
bands are truly open to all reaardless of the 
Station they have, 

Fyen though many people think of the 
short wave bands as ihe place where radio 
hams can be found this is not the full story. 
There is certainiy plenty of activity on the 
shart waves, but amateurs can be faund on 
their bands on many different frequencies. 
For example there is a growing interest in 
operation on very jovw frequencies. There is a 
band just betow the long wave broadcast 
band. Moving in the other direction there are 
many bands that are much higher in 
frequency in the VHF and UHF portions of the 
radio spectrum, and some that are even 
higher. These ere very different in character, 
presenting new challenges and aréas of 
interest for thase who are not as keen on the 
noise and activity o the short wave bands. 

There are a number of other operating 
activities. that can be enjoyed. At certam 
times of the yéar the bands come alive when 














————— 


ihausands of stations take to the air ta 
participate tn one of the contests that are 
organised. V/hilst not everyone enjoys them, 
many people find them exciting and great fun 
to enter fully, or just make contact with a few 
stations. 

Alsa same people enjoy operating from 
interesting locations. These expeditions, 
commonly known as ‘DXpeditions’ attract a 
great deal of interest on the bands and some 
may make many ihousands of contacts in a 
few days, For those participating in an 
expedition they can be hard work bul very 
rewarding and they are a good opportunity to 
see an unusual part of the world. For thase 
scanning the bands they are 2 good 
opportunity to contaci 2 new country. 

Another aspect of the habby that has 
grown over the years js that af collecting 
‘QSL cards, These are postcard sized cards 
that are offen exchanged to confirm a 
contact. The term ‘QSL’ comes from an 
abbreviatian that is often used meaning ‘I 
canfirm reception’. This term has been used 
to give these cards their name. The first 
coniirmations were sent in the 1920s around 
the time the first short wave transatlantic 
iransmMissions Were made and peante often 
wanted some form of proof to shaw they had 
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actually made a contact. Cards started to be 
sant and soon their use became accepted and 
most stations used them. Some stations even 
canfirmed every contact, although ihis 
practice is Rot so common these dzys. 

Taday the cards are normally very colourful 
aften having photographs of the country of 
origin, and as they may come from any 
country around the world dependent upon 
where the contacts have been made they 
provide an interesting record of the ptaces 
that have been contacted. 

Many organisations offer awards ta peaple 
whe achieve cedain operating challenges. — - 
These certificates can be very colourful, and 
working towards gaining them can adda 
further dimension to amateur radio aperation. 
One of the most famous js called the DX 
Century Club (DXCC) and it is gained for 
submitting proof of making contact with at 
feast 100 countries. Endorsements are 
available for contacting more countries, and 
some stations have notched up scores of 
madre than 300. Vyhilst this award may be one 
of ihe most famous, there are very many 
others that are available, but many others are 
avatlable for a great variety of operating 
achievements. 

Operating equipment forms a farge part of 
the hobby today, particularly as many people 
use it as a relaxation. However many people 
enjoy constructing their own equipment. 
Today, amateur radio manufactured 
equipment is very good value and much of it 
is very sophisticated. As @ result it is. difficult 
for the home constructor to build anything as 
good or for the same cast. Nevertheless there 
are still many areas where the constructor 
can excel. There is an ever-growing band of < 
people who enjoy constructing low power 
transmitters and their companion receivers. 
By keaping the equipment relatively simple it 
is possible for most people to make a 
transmitter or receiver on which ihey can 
make contacts. Whilst much of this 
equipment is relatively simple it is still 
possible to make a good number of contacts 
and there ts an enormous sense of 
achievement when it works asd the first 
contact is made. Apart from this; it i afso 
possible to make a number of ancillary pieces 
of equipment.around the shack. All af this is 
interesting and greatly improves one’s 
understanding of radie and radio technology. 

For many years amateur radio has assisted 
in pushing forward the frontiers of 
technology. It was radia amateurs who 
against the scientific thinking of the day 
proved that the short waye bands could be 
used for long distance communications. 
Nowadays radio amateurs sul have a 
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significant role to olay in refining our 
knowledge about radio wave propagation. But 
this Js not the whole siory. Radio amateurs 
are also invalved in tooking at areas 
associated with new modes of transmission, 
new electronic design techniques, and a host 
of other areas of technology. 

Computer technology is playing an 
increasingly important place in the habby. 
Not only are there many amateur radio 
related computer programmes that carry out 
important iasks like station lagging, 
predicting radio propagation conditions and 
the-tike, but itis atso possible to link a 
computer to the transmitter and receiver and 
communicate over radio via the computers. 
Early data communications used large heavy 
teleprinters. Now computers are able io 
provide error resifient systems with 
cansiderable degrees of flexibility ta ensure 
amateur radio is truly in the computer age. 

Amateur radio is also not just about 
enjoying aneself. In many areas ii helps the 
cammunity and on many accasions it hes 
helped save lives. It is an unfortunate fact of 
life that disasters sirike from time fo time. 
Often in these situations cammwunications 
need to be set up swiftly, sometimes under 
very difficult conditions. Radio amateurs are 
uniquely placed to help at times like these. 
Having the equipment ayaifable, the 
knowledge required to set up a station, and 
the enthusiasm to help, radio hams are often 
able to provide a life saving service, Cn many 
occasions ameteur radio has provided the 
enly means of communication from a 
hurricane hit island because all the normal 
communications systems have been put out 
Recently radio amateurs tn India provided an 
essential and life saving service to the victims 
of the Gujarat earthquake. In the UK a5 well 
radio amateurs provide significant levels of 
help. In the UK an organisation known as 
Raynet has been set up, and under its hanner 
radio amateurs frequently run exercises fo 
ensure 3 high state of readiness. 

For thase looking for a career, amateur 
radio can provide an excellent grounding. 
Many electronic development engineers 
Siarted by having an interest in amateur 
radio. This staod them in good stead for 
further education, It is also a known fact that 
many employers look for radio amateurs 
because they are known to have good 
practical experience in radio and electronics. 


Amateur Bands 


Radio amaieurs, like other users of the radio 
spectrum are allocated bands of frequencies 
within which they are allowed to operate. 

There is a very large amount of cammanatity 


detween these allocations around the wartd, 
although there are 2a few differences. 
However these are normally small, enabling 
world-vide communication between 
emateurs to take place easily. Until recentiy 
the lowest frequency band was the 160 Metre 
band that stretches from 1.81 MHz to 2.6 
MHz..As it was the band with the longest 
wavelength it is often referred to 25 Top 
Band. Té 1s found just above the top ead of 
the Medium Wave. Now bands are altocated 
in the VLF portion of the spectrum. One at 73 
kHz was only allocated on a iemporary basis 
and now a permanent allocation is avaifable 
at 135 kHz. 


0.1375 - 0.1378 

1.810 - 2.000 460 metres (lop Banc) 
3.500 - 3.800 80 méves 
7.000 - 7.100 40 metres 
40.100 - 10.150 30 metres 
14,060 - 14.350 20 metres 
18.068 - 18.168 17 metres 
24.000 - 21.450 15 meves 
24.890 - 24.980 12 metres 
28.000 - 29.700 40 metres 
50.00 - 52.00 6 meves 
70.00 - 70.50 4 mates 
444.00 - 446,00 2 MGETES. 
430.00 - 440.00 70 centimetres 
mt Fequwennas wi Mit 


Tabfé 1, Amateur radio band allocations in the UK 
up to 1000 MHz 


There aré many other bands in the shart 
wave section of the radio spectrum. The most 
popular are the fifteen and twenty metre 
bands where farge amount of Jeng distance 
communications take place. However there 
are many other Interesting and useful bands 
within this section of the specirum, 

For those wanting the challenge of 
communicating at higher frequencies there is 
a Good variety of bands in VHF, UH and 
higher portions of the spectrum, Here not 
onty are the characters of the bands different 
because of the different ways in which the 
radio signals propagate, but the techniques 
used in the radio frequency circuits are 
different. A distinct advantage of using these 
frequencies is that the antennas or aerials are 
smailer, enabling even these in flats and 
apartments to have efficiant antenna 
systems. 


Propagation 

The way in which radio signals travel or 
propagate can be very interesting. Whilst 
electromagnetic waves tend to travel 
outwards from where they are generated or 
transmitted, and can be thought of as 
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travelling in straight lines, radio 
vaves can be reflected and 
refracted in a number of ways 
around the earth making yorld 
vide transmission and receptian 
possible, 

Radio signafs can be reflected 
and refracted in a number of 
ways. Ehese often depend upon 
ihe frequencies in use. On the 
short wave bands the ionosphere. 
a layer ranging between about 50 
and 300 miles above the earth’s 
surface has a oreat effect. Signals 


frequencies well jn to the VHF 
and UHF regions to terayei ayer 
distances of 1000 km and may 
he more. 

There are many more ways in 
which radio signals can be made 
to travel over distances that are 
much greater than the ordinary 
line of sight. Learning about 
them and using them is one of 
the many fascinating aspects of 
the hobby, and there is only 
sufficient room here to very 
briefly touch on them. 
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can be reflected off the layers in 
this region enabling them to be 
heard over vast distances, often at 
the other side of the ginbe. The 
way In which this happens is 
fascinating and varies Gependeni 
upon many factors including the 
frequency in use, the time of day, 
the season, and the position in an 
eleven year sunspot cycle on the 
sua. In view of this many 
amateurs take a great interest in 
Studying this. 


summary 

Amateur racio has many 
fascinating aspects ta ii, Next 
month we will take a took at 
listening on the amateur bands, 
what can be heard, and about 
moving towards obtaining an 
amateur radio transmitting 
licence, Ti 15 really quite easy 
and many ihoausands of peaple 
in all walks of life have done it in 
the UK. 
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Figure 1. The atmosphere and ihe tsyers in the fonosphere 





At higher frequencies signals may pass found thai signals can be refracted by 
Straight through the ionospheré, and other changes in ihe refractive index found in the Photos courtesy leom (UK! 
modes. of propagation came in ta place, [t is trapasphere. These enable signals on 
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irtually all electronic cameras, consumer 

to broadcast, movie and still, analogue 

end digital, use a charge coupled device 
(CCD) as the image sensor. The exceptions to 
this rule normaily use a complementary metal 
oxide semiconductor (CMOS) image sensor 
(although ajternative technologies are under 
development). Recently, CMOS perfarmance 
has improved, and that, combined with the 
intrinsically lower cost of producing them, 
has meant that the technolagy is showing 
promise in certain market areas, and Is likely 
To assume same significance tn the near 
future, 

CMOS sensors have the advantage of being 
just a variation on standard CMOS 
technology: the sensors thus benefit from the 
general improvements that are made to the 
widely used technology; and they can be 
produced in any of the narmal CMOS 
lourdries. CCD sensors, conversely, use‘a 
specialised YLSI process; and their 
production is fargely limited to the major 
electronics manufacturers. CMOS can also 
integrate a variety of peripheral functions 
onto the one chip, whereas it would not be 
economically feasible ta da so with a CCD. 
And a CMOS consumes Jess power thana 
CCD. But the CCD does achieve a very good 
image quatity with low noise; and it is 
available in a wide variety of sizes, with pixel 
counts ranging from thousands to tens of 
millions. 

Pixels, or discrete picture etements, are 
necessary for both types of senser because 
neither is capable af recording @ cantinuaus 
electrical representation of an aptical image. 
A pixel in this context is a photon canversion 
site; and $5 normally a p-n junction 


Figure 1a, Stripe Filter 
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photodiode or occasionally a 
phategate which is just an MOS 
capacitor that is exposed to light. 
The photodiode is the more light sensitive, 
becguse the MOS gate partially absearbs light. 
- particularly blue. Incidentally, pixels are 
generatly rectangular for video use and 
square for just about everthing else. 

if photons have an energy greater than 
le¥V ar their 
wavelenath is less than 
1000nm sufficient. 
energy can be 
transferred as they 
penetrate the silicon of 
the pixel to creaie- 
electron-hole pairs. 
The electrans and 
holes are then 
separated: narmally by 
applying an electrical 
field which, depending on the substrate, will 
elther drain away the hales and leave the 
electrons, ar vice versa. In most sensors it is 
the efectrons that are left behind ta become 
the charge carriers. However, to be effective 
they must be integrated into charge packets 


--by:Reg Miles 
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of sufficient quantity to provide a 

measurable output. Integration is 
achieved on the reverse-blased and 
efecirically tsolated junction capacitances. 
The aumber of charge carriers that a pixel 
can hold in its potential well is known as the 
well depth, and will vary between tens and 
hundreds of thousands. 

This gives only the brightness of the scene. 
Ta achieve cotour 
repraductian the 
Sensar must be 
filtered. Cameras with 
three sensors have 
dichroic filters coated 
onto a complex prism 
block so that each 
sensor receives only 
red, green or blue 
light. The majority of 
cameras have only 
one sensor, and use dyes coated on in stripe 
or mosaic arrangements {see Figure 1a/b). 
The colours used are normally red, green and 
blue (RGB); but can alsa be cyan, magenta 
and yellow (Ci); or any combination of at 
least three colours - the only criterion is that 


Imaging area 


Storage area 


Horizonta! shift register 


Figure 2a. 
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Imaging area 


Horizontal shift register 





aiter processing they give the carrect range 
of colours far the application. 

Up to that point the CCD and CMOS are 
identical. Gnce. the charges have been 
integrated though the resemblance ends. 

To get the charges out of a CCD the 
horizontal! rows of charge packets are moved 
down in parallel by clack voltages applied ta 
gates cansisting af a fine mesh of polysilicon 
electrodes that cover the CCDs 
surface. As each row reaches the 
Sottom the charge packets are then 
clocked seria!ly atong a horizontal 
shift register. Each charge packet is 
then clocked via the output gate 
arto a floating n+ region (‘floating 
diffusion’), and the voltage changes 
are sensed by means of a saurce- 
follower. After each charge packet 
has been sensed i (5 cleared in 
readiness for the next by applying a 


positive pulse to the raset gate which | Figure 2c. 


Imaging area 
etgoal | 


clocked out 2 line at 2 time, through the 
horizontal shift register, simuitaneausty with 
a new charge being integrated in the {maging 
area. fhe disadvantage of using the imaging 
pixels as a shift register is that new electrons 
produced by areas of bright light can infiltrate 
the charge packets as they pass causing 
smearing (afthavgh modem designs minimise 
this). 


Imaging area 


integrated its frame sate is tower. And this 
makes it even more susceptible to smearing, 
requiring eptical shuttering or strobe Jighting 
to prevent if. 

The interline transier (EV) type, Figure 2c, 
reduces the time trom pixel to storage area 
to virtually zero by having adjacent opaque 
shift registers. The charges ere read aut 
sideways from the pixels, via 2 signal path, te 
the vertical shift registers. They are then 
clocked down the vertical shift registers, and 
out through the horizontal shift register, 
during one full fietd period - again, 
simultaneously with a fresh image being 
Integrated. Smearing is thus much reduced. 
The disadvantage is that the imaging area is 
no longer fitled entirely with light sensitive 
pixels. 

The frame tnierline transfer {FIT} iype, 
Figure 2, is 3 combination of the FT and IT. 
The charges sre moved rapidly down the 
adjacent shiit registers'to an opaque storage 


Vertical shift register 





Horizontal! shift register 


Vertical shift register 


yg 


Storage area 


Horizontal shift register 


Figure 7d_ 


Mee if out the reset drain. 

This is the hasic principla. The details vary 
according to the type of CCD. 

Ti a irame transfer {FT) type, Figure 2a, the 
charge packets are moved rapidly dawn 
through the imaging area, pixel by pixel, toa 
similar, but opaque, storage area during the 
field blanking period. From there they are 
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This type of charge transfer is also used for 
the full-frame (FF) imaging type, Figure 2b; 
but here the whole area is light sensitive with 
mo opaque storage area (the signal will either 
be displayed directly or go to ar external 
store), FF is thus:smafler and cheaper. 
Hovever, because the whole charge must be 
read out before a new charge can be 





area during field blanking, and output while a 
new image is being integrated. It is thus as 
big as an FT type, but with the reduced 
imaging area and added complexity of the IT 
~ the warst of bath worlds, but for non- 
existent smearing. 

The timing will also vary according to 
whether scanning is interlaced or progressive, 
and whether it is providing still or moving 
images (an increasing number of CCDs can be 
switched behveen both states). 

With a CiviOS the pixets are individually 
addressed, and the charge packets are 
switched ta charge sensing amplifiers. There 
are two basic types of CMOS sensor - passive 
pixel and active pixel (active pixel sensor, or 
APS). The former has a buffered. charge 
sensing amplifier for each column of pixels, 
and a singte transistor in each pixel that acts 
as a charge gate. In operation an entire row 
of pixels is switched ta electrically isolated 
column bus tines for the amptifiers to sense 
the individua! charges and convert them to an 
output voltage. With the active pixel type 
there is a source follower amplifier in each 
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pixel and the charge packet is switched 
directly to it before being ouiput to the 
column bus, In bath types the vertical shift 
register clocks a line at a time ta the sample 
and hald circuits and the horizontat shiit 
register reads them out. 

The active pixel usually contains ai leasi 
three transisters - the additional ones being a 
reset transistor to contral iniégration time 
and a row-select transistor. Because of this 
1i5 tll factor (the ratio of light sensitive area 
is total pixel area} is less than that of the 
passive pixel. However, the direct 


amplification does reduce noise. : 


Whether passive or active, photodiade ar 
photogate, CMOS is generally fess light 
sensitive than a CCD of comparable size. 

Not that CCDs are perfect: in addition to 
the 17 and FIT types having a reduced 
imaging area, the channel staps dividing the 
pixels vertically to orevent horizontal charge 


Active Colamn Sensor™ (ACSTY 


insensitive 
areas by using 
finer 
fabrication - 
Philips’, 
world’s 
srrailest, 
2.4um square 
CCD pixels 
necessarily 
employ ine 
fabrication, which can equaily well be applied 
to larger pixels. Gr larger pixels can be used 
at the expense of resotution (smaller pixets 
enhance resolution, but at the expense of 
Quantum efficiency and well depth). Or an 
indirect approach can be used - improving 
the spectral characteristics of the dyes used 
for filtration, for example. 

As with all electrantc devices CCD and 
CMOS sensors {particularly the lalter) suffer 
rom noise, and 
therefore 
incorporate 
some form of 


Photo sensar 


Figure 3. 


Pixel Schentatle 





leakage are opaque, and the polysilicon 
electrodes absorb some of the blue light. In 
applications where sensitivity and full spectral 
response are necessary, such as astronomy, 
FF CCDs are backside thinned and used back 
to front allowing ohotons to impinge on the 
base of the pixel wells. This process of 
thinning is a straightiorwvard one, the silican 
1s dissalved away by acid to a depth of about 
15 microns, and the CCD is mounted on a 
rigid substrate. The quantum efficiency 
(response to difierant wavelengths of tight) of 
these back illuminated CCDs is therefore high 
by comparison with when they were front 
illuminated. 

For more general applications microlenses 
are being increasingly employed on both CCD 
and CMOS to direct the photons onto the 
active areas of the pixels (see Figure 3). 
These are.produced by a photolithographic 
process. Another methed of increasing pixel 
sensitivity is to reduce the size of the 
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compensation. 
ial In the case 
of a CED this 
will probably ba 
corretated 
double 
sampling 

(COS). The 
output is reset 
to a reference 
value after each 
charge packet 
is flushed away, 
then the 
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difference beeen that value and the next 
charge packet Decames the charge value for 
that particuiar pixel, This will largely 
éliminate fixed pattern noise (FPN) - the 
difference in dark current between individual 
pixels, in addition to several types of 
temporal noise. 


az 





Microlens 


Opaque light shield 


A CMOS is more likely to employ optimised 
fixed pattern correction, because FPN is of 
more concern with CMOS than CCD where it 
has been much caduced. The FPN shows 
particularly in the APS type with its 
multiplicity of individual amplifiers, each with 
its own offset and gain value. Passive pixel is 
less susceptible, although the pixel’s pasition 
on the column bus dees affect the charge 
lavel at the amplifier and the turn-on 
thresholds ‘of the transistors do vary; but 
passive CMOS are used in products where 
noise Is'of less concern anyway - such as 
toys. In practica an on- or off-chip memory 
stores the offset values of the pixels, 
obtained by reading their autput during reset, 
and subtracts the offset noise from the 
image. [t is also possible ta use this method 
to correct for optical fluctuations and defects. 

Photon Vision Systems has further reduced 
FPN by the invention of an alternative ta APS. 
called Active Column Sensor. In addition ia 
reducing FPN, ACS iacreases signa! strength 
because the gain af each amplifier in an 
active pixel is typically only 0.84, 
Unfortunately, the solution to the low and 
varied gain, a unity gain amplifier (UGA), 
would require at least six transistors in each 
pixel. What 


(APS) Photon Vision 
Systems has 

Fixe) Saiemail: done is ta 
compromise 


with a shared 
UGA, with one 
dual input 
transistor per 
pixel and 
around four 
shared column 
iransistars 
(Figure 4a 
shows the 
arrangement, Figure 4b shows a conventicnal 
APS layout). Typically, the ACS pixel wiil have 
over twice the fill factor and full well 
capacity, providing at teast twice the S/N 
ratio, Integrated test chips, with 25 micron 
pixels, have anly 0.G8 FPN and 2 S/N ratio 
greater than 86d8 as measured on the output 
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of the sensor. 4 VGA format array with 10 
micron pixels will have in excess of 70dB S/N 
at full video rates on the outoui of the 
sensor. Coupled with a CDS circuli to 
minimise offset variations, the company is 
claiming CCD performance at CMOS cost. 

A photogate APS has noisé canirol tn each 
pixel. This is achieved by using the active 
circuitry to perform correlated double 
sampling. However, this is achieved at the 
expense of a reduced fill factor and greater 
comptexity. 


Both CCD and CMOS are also susceptible to 
bloaming: where the well depth is insufficient 


to hold all the electrans and they spit] over 


into adjacent pixels, causing image highlights 


to spread. This §s countered by draining the 
excass {0 the substrate. But with the 
consequence af a 
reduced pixel area, 
smajler efectron well 
depth and lower 
quantum efficiéncy, In 
areas aj use such as 
astronomy CCDs may 
he used without anti- 
blooming: countering 
the overspill by taking 
a series of short 
exposures, then 
combining them into 
one by using image 
processing software. 
The dynamic range 
in CMOS can be 
increased by having 
pixels that operate In 
logarithmic made, with direct readout and 
random nixe$ addressing. There is no 
integration time, the tagarithmic canversion 
circuit continuously converts current io an 
output voltage that will vary with the 
instantaneous light intensity {like a 
photographic exposure meter). The result will 
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be a range of about 
140dB, by comparison 
with araund half that 
figure in linear mode. 
However, in low light 
levels the response 

“time Is slow, and with 
low canirast images ihe 
contrast is further 
reduced, 

A somewhat similar 
approach to that of 
anti-blooming allows en 
electronic shutter to be 
incorporated into CCD 
and CMGS sensors. 
Here the pixels are held 

in reset with the charges draining away, until 
the pre-set exposure time begins. CMOS 


Pixel area 


25.7 mm 


sansors can also vary 
the timing inputs to 
the sensor. Both can 
also have an 
increased integration 
period and emptoy a 
mechanicat shutter. 
There is now a 
rapidly grawing need 
for sensors that can 
be switched between 
4:3 and 16:9 aspect 
ratias. Same 
consumer camcorders 
offer a 16:9 facility, 
but it is anly 
electronic (letterbox) 
masking of the 4:3 
image, nota tue 16:9 image from a 16:9 


sensor. The CMOS with its XY addressing has 


no prabtem with switching - any aspect ratio 
can be easily achieved by dutlding in the 
facility to select different pixels. With a CCD, 
conversely, it requires major retiming to read 
out a 4:3 panel in a 16:9 chip. 


This pixel selectivily of CMOS alsa enables 
the sensor to operate in reduced resolution, 
sub-sampled modes for a viewtinder display. 
This is achieved by writing fo certain serial 
register bits in the sensor, which will then 
integrate and read out every second, fourth 
or eighth pair of lines, and every second pair 
of pixels. Keeping pixels in pairs maintains 
the arrangement of the colour filter blocks 
and, thus; the cafour signal. A CCD. cannat do 
this. 

However, it can din pixefs (combine them) 
to increase the sensitivity at the expense of 
resolution. Binning is achieved by clocking 
the charge packets of individual pixels in both 
horizontal and vertica$ directions to give one 
large ‘super pixel’: vertical binning by 
clocking multiple lines into the horizontal 
register and horizontal binning by clocking 
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multiple pixels under the summing gate. 
Thus, 2x2 binning combines four adjacent 
pixels - quadrupling sensitivity while halving 
both harizontal and vertical resofutions, 3x3 
binning combines nine, and sce on. Hovever, 
it cannot be used with CCDs that have 
individual colour filters an the pixels, because 
the colour would be mixed up. 

This timited flexibility of CCDs fs qaing to 
become an increasing disadvantage. And, 
with its complex clock requirement, 
something of an Achilles heel. The clack 
amplitude and shape are critical for correct 
operation, aad this requires clock drivers 
using multiple supply voltages. Also, CCDs 
narmally require secondary chips ta 
implemeni the various functions such as 
clock drivers, timing logic, signal processing, 
etc. 

Companies praducing CMOS sensors used 
to be almost apologetic about their praducts. 
Now they are becoming quite bullish, with 
some predicting the imminent demise of the 
CCD and others. more cautiously, anticipating 
CMOS replacing the CCD at the lower end of 
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the digital still camera market a5 a more 
realistic objective at this stage. In addition to 
a fot of small companies developing and/or 
producing CMOS, like VLSI Visteon in 
Edinburgh (the first company. to integrate a 
camplete camere on a single chip), there are 
major names working, singly or in 
parinerships..on improving-the performance 
Still further, such as Canon, Kodak, Motarola, 
Texas Instruments and Toshiba. While NASA 
Is experimenting with CMOS cameras to see 
whether they can get the pediarmance of a 
CCD in a smaller, lighter camera that 
consumes less power - an obyious advantage 
In Space, 

NASA's Jet Propulsion Labaratory, ihe first 
to develop a praciical ChMiOS APS. has 
developed the first fully digitai camera on 2 
chip, needing only five wires for operation. 
And has recently invented an anporeach that 
wil make APS compatible with siticon-on- 
insutator (SOI) technofagy, that it is said will 
become the baseline for CMOS VLSI 
implementation. While in a separate 
development JPL is working on a high speed 
APS ta be used as an integrated, ‘smart 
sensor’. 

The ChQS people are getting very excited 
by the prospect of these 'smart sensors’. They 
Will combine the function of an imagiag 
Gevice with the integral facility far processing 
information acquired from those images ta 
provide a result that can indicate. position, 
motion, identity, etc; or be used in areas such 
as robotic vision; of to vary the charge 
inteqratian time in individual pixels for 
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adaptive exposure 
coniral. It will be 
possible to use a CCD 
ior some of these 
purposes: but the 

facility to integrate 
functians anto a 
single chip means 
that CMOS generally 
has a significant 
advantage in this 
area. 

CMOS technology is 
also moving gradually 
upmarket, a5 typifted 
by the announcement 
of the CreoScitex Leaf 
C-Mast sensor, this is 
the first CMOS with 
6.6 milfion pixels 
(3150x2100); and the 
first ihai equals the 
frame size of 35mm 
film {see Figure 5}. 
The pixels measure 

11.4x11.4 microns. Et is said to be 
particularly suitable fac integration in 
upmarket 35mm, medium and large format 
photographic equipment; and yas shown at 
Photokina 2000 ina 
medium format back. 
its ulira-thin 
packaging will alloy it 
to fit exactly into the 
facal plane of a 
standard 35mm 
camera {see Figure 6). 
CreoScitex 
colfaborated with 
FillFactor; for the 
design af the APS 
CMOS, with Tower 
Semiconductor for 
wafer fabrication and 
ShellCase far the 
Dackaging. The 
technology is scalable so larger and smaller 
devices can. be expected. 

On the subject of smaller devices, Canon 
has already launched the EOS B3D digital SLR 
with a 22,7x15.2mm image area CMOS. This 
has 3.25 million pixels, measuring 10.5x16.5 
microns. And incorporates a programmable 
gain amplifier ta minimise noise. 

But the CCD is far from finished. Research 
continues on finding new applications for it, 
and both furthering its performance ‘and 
reducing its cost. 

Phase One has shown a prototype of the 
LightPiiase H20 digital back which 
incorporates @ 4020x4020 (16 miltion pixel) 
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CCD from Eastman Kodak (Figure 7 shows it 
aitached to a medium format camera). It is 
axpected to be made avaiteble in July. 

But for sheer size and number of pixels 
nothing can beat the moduler CCD from 
Philips. This takes the basic building block of 
a 1024x2024 FF chip: which, using 
standardised cennections, can be produced in 
combinations of up to 7x9 - 86x110mm and 
66 million pixets, The layout is produced 
using just faur basic bfacks: imaging area 
blocks, vertical blocks, horizontal output 
register blocks and output amplifier blocks 
{see Figure 8}. The ‘split’ arrangement allows 
readout through ane, tvo or afl four 
amplifiers. Production takes adyantage of the 
repetitive structure to use a step and repeat 
process; ihus overcoming the present 
inability of lithography equipment to produce 
fine details over a large area. Joining the 
individual parts electrically in the silicon is 
achieved by a patented ‘stitching’ technique 
that 15 claiméd not to produce any visible 
seams Jn the image, A 7x9 array is the 
Maximum at present; the resuli of using 
42x12? micron pixels and necessarily fitting it 
all onic a 6 inch wafer (see Figure 9). And 
there can be any number between one and 
the maximum fo suit the customer's 
requirements; with the 
only unique mask 
being that used to 
make the interconnect 
between the bonding 
pads. The particular 
canfiguration can thus 
be realised in 
oraduction rather than 
design - greatly 
reducing development 
time and costs. 

Both FF and FT 
devices can be 
produced (in the fatter 
case with half of the 
sensor masked for 
charge storage). If larger pixels are required 
then 2x2 or 3x3 can be obtained by binning. 
Ti the application requires colour, then a 
colour mask cen be added to the CCD. 

The full 7x? CCD is initially being used for 
astronomy; and itis anticipated that it will 
also be used for digital photography, where 
the current maximum for an area array device 
is 6x6cm (medium format in photographic 
terms}. A 1x2 FF CCD is already tn production 
for pragressive scan siifl imaging. V/hile ihe 
modular device additionally Ras the potential 
for high Speed imaging, with one biock 
receiving the image and eighi blocks around 
it sioring sequential frames. 
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On a much more modest scale, Minoita has 
also embraced a modular approach: their RD- 
3000 camera uses two half CCDs to achieve 
almost 3 megapixels at lower cost. The image 
is divided by half mirrar prisms and received 
by the two CCDs; the slightly overlapping 
images are then pracessed to remove 
differences between them and seamlessly 
joined. 

Fuji has developed a significant change to 
the design of an IT CCD, and called it the 
Super CCD. They have taken the pixels, 
tumed them through 45 degrees, changed 
their shape fram rectangular to octagonal and 
arranged them in a honeycomb farmation 
{see Figure 10). The charge packets can now 
be transferred directly to the vertical shift 
register, making the signa! path redundant, 
The pixels are also larger, due to both their 
shape and arrangement, so their light- 
gathering capacity is improved. They are also 
better shaped to make the most of 
microlenses. With the result that the 
sensitivity, S/N ratio and dynamic range are 
all claimed to be improved by 2.3% as a 
result. The horizontal and vertical resolutions 
are also improved by the new, more closely 
packed, arrangement, In cambination with 
Fuji’s newly deyetaped honeycomb signal 
processing LSI the effective resolution is 
claimed to be at least 1.6x greater than a 
conventional Tf CCO with the same number 
of pixels {ihe new FinePix 6800 Zoom camera 
{see Fiaure 11} is said to give a resolution 
equivatent to a 6 millien pixel IT from a 3.3 
million pixel Super CCD}. Cenversely, the 
Super CCB can achieve the same resolution 
with fewer pixels - reducing power 
consumption and cost. [ts colour : 
reproduction §s also claimed to he better. 
And, with R. G and B pixels in each horizontal 
line, alternate lines can be skipped for 
interlaced scanning - which will give better 
resolution than combining pairs of fines as is 
done conventionally for video output. it is 
also possible to sub-sample the pixels, with 
any vertical ratio possible and 1/3 horizontal 
ratio - speeding up the process. 

Fuji envisages digital cameras with picture 
quality approaching that of 35mm film; 
combination digital cameras and camcorders 
giving high quality video as well as stills; and, 
by miniaturtsing the CCD, an extremely 
cofapact digital camera. 

Although the CCD continues to dominate, 
and fs likely to do so for some time ta came, 
and CMOS is working its way up the imaging 
pile, there are other contenders waiting. F will 
deal with those, and other variations on 
Image sensors, in ihe second part of this 
article. 
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ROBOTS WITH LEGS? FOR 
SOME PEOPLE THAT WOULD 
BE A SCARY THOUGHT, BUT 
NOT FOR THE STAFF OF THE 
LEG LABORATORY AT MIT. 


f robots could walk with the same ease as 

humans and animals just think of the 

possibilities for space travel, the rescue 
services and even medical prosthetics. 
Robotic scientists could be sent cut to 
explore the moons of Jupiter; robotic fire 
fighters coufd fie darmant within large 
buildings until the need arises for therm to 
activate and start saving lives; people 
currently unable to walk could have robotic 
exoskeletal tegs fitted, or skeletal ones 
implanted (nto their own. 

Here Wwe introduce you to the Leg Lab and 
tllustrate their work - 
with quotes from their 
web sife and some of 
the creations they have 
already transformed 
fram raw ideas into 
functional reatity. 

The Massachusetts 
Institute of Fechnolosy | 
(MIT) is & privately 
endowed research 
university with a faculty 
of aver 900 and nearly | 
10,000 undergraduate 
and graduate students. 
its Artificial Intelligence 
laboratory has been an 
active part of the 
university since at least 
1959. The AI Lzb's 
research goal is to 
understand the nature 
of intelligence and 
engineer systems that 
exhfbit it. It is an interdisciplinary laboratory 
of aver 200 people that spans several 
academic departments and has active 
projects going an with members of every 
academic schoo! in MIT. 

‘Our intellectua? goal is to understand haw 
the human mind works. We delieve that 
vision, rebotics, and language are the keys to 
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understanding intelligence, 
2nd as such our laboraiary is 
much more heavily biased in 
these directions than many 
other Artificial intelltaence 
laboratories’. 

Part of the AE Lab at MIT is 
the MIT Leg Lab, This might 
sound like a strange name at 
first, but.ftis a very 
appropriate one because the 
Leg Lab is focussed almost 
exclusively on the subject 
area of legged locomotion in 
rabats, 

‘We are interested in simufating and 
buslding creatures which walk, run, and hop 
like theie biological counterparis, We have 


ee 


————— 


Figure 2. $2 actuzlor and leg assambly. 


three reasons for pursuing this research: 
Very Jittte of ihe world is accessible by 
wheels. Legged robots may be useful for 
everything from exploring inaccessible or 
hazardous locations to providing service or 
entertainment in the places we live and work. 


A Leg u 
for Robotics ties 











Figure 1. The Leg Lab's )!2 robe 


Linderstanding how humans 
and other animals walk and run 
f§ interesting scientifically and 
important medicatly. V/e do 
research in natural legged 
creatures and then model them 
both in simulation and in real 
robots. 

it’s lots of fun! Not only are 
our robots fun ta wark with, but 
they're pretty entertaining to 
watch’. 

Robots, humans and animals — 
when it comes te active balance and 
dynamics, the people at the teg Lab are 
interested in all three. Robots that cannot 
respond to their surroundings and adapt to 
Gifferently spaced footholds are unlikely to be 
of much use for anything more than the 
limited range of tasks they are entrusted with 
at the present. Similarly, most robots in 
current practical wse are slow and limited 
creations because they jack the ability to 
balance, 

The Leg Lab aims to not anly create robots 
that can walk, Bui also ones that can run 
without losing their balance and falling over — 
when on the run and coming to a stop. 

"The techniques used to contro) each of the 
running machines derive from a single simple 
sei of control algorithms. They focus on 
support, posture, and prapulsion. These 
aigorithms have been adepted for hopping, 
pronking, diped running, fast running, 
trotting, pacing, dbounding, and simpie 
gymnastic manoeuvres’. 

As weil as walking and running, the Lab 
robots are also designed, wherever possible, 
to perform specific tasks — tasks that would 
add to their usefulness in ceal world 
situations, 

‘Vie have built a series of legged robots for 
experiments on active balance in dynamic 
legged locomoticn. 

Taken collectively, these robots have 
traversed simple paths, run with several 
different gaits (hop, run, frot, pace; bound), 
run fast {23 mph), tumped aver obstacles, 
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controlled step length, 
climbed a simplified 
Stairway, walked over 
ramps, and performed 
rudimentary 
gymnastic 
manoeuvres. Aithough 
Ao one robot 
performed all these 
tasks, the machines all 
use a common Set of 
bafance and control 

principles’. q 

One of the Leg 
Lab’s rabots-in- 
progress is Troody the 
robatic dinosaur (see 
fast issue's News 
pages}. Another is M2 
— the 3D Bipedal 
Walker. 

M2 fsee Figures 1 & 
2) was initiated as a 
project in 1998. ft has 
12 active degrees of 
freedom: 3 in each hig, 
1 in each knee, and 2 
in each ankle. It will be 
used to investigate 
various walking 
aigorithms 2nd motion, | : 
control and actuation 
techniques, andalso~— 
the processes of sutomatic learning. Its goals 
are to walk fast {1 metre/second), efficiently, 
and be successful at least 9 times out of every 
10 attempts. It should also have a large 
margin of stability and be robust to small 
disturbances (in other wards, reasonable ° 
pushes). 

Completed robots include Spring Flamingo 
{in progress; 1996 to 2000) — a flamboyantly 
designed robot used to study planar bipedal 
walking [see Figure 3}. This was the first Leg 
Lab robot te use feet and active ankles. 
Rotary potentiometers at the hips, knees, 
ankles; and boom measure the jaint angfes 
and hody pitch, Linear compression springs 
are focated in the actuators to jmplement 
Series Elastic Actuation and linear 
potentiameters measure the spring 
compression, In ali, the robot has six 
actuatars and thirteen sensors. 

. ‘Saring Flamingo was initially desicned to 
somewhat model a lang jeaged bird fike 
creature, Hence the bent-backward style 
‘knees’. In a real bird, that joint wauld really 
De the ankie and the bird would have an 
additional knee joint above it. Starting in 
September 1998, we decided to come up 
with algoritams which exoloit the natural 
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dynamics of the robot. In particular, we were 
interested in passive swing leg 
characteristics. In order ta achieve these 
passive characteristics, the robot needed a 
bent-forward knee. Therefore we turned the 
feet around and 
had the robot 
walk the other 
direction with a 
human-style 





configuration’. 
Quadruped 
[Figure 4] {in 
orogress: 1984 to 
1987} was 
developed to 
explore running 
on four legs. It 
was programmed 
to trot, pace, 
bound, and do 
several transitions 
between gaits. 
The Leg Lab 
learned from 
Quadruped that 
principles for one- 
leqged hopping generalised to four-legged 





Figure 3. Spring Flamingos. 


ruoning, with the addition of a low-tevel leg 
co-ordination mechanism, 

We considered anly those quacruped gaits 
that use the fegs in pairs: trotiing (diagonal! 
legs a5 pairs), pacing {lateral pairs), and 
bounding (front pair and crear pair). By 
resiricting consideration to the pair gaits, the 
control of the Quadniped was reduced io the 
control of an equivalent virtual biped. We 
found that each of the gaits that use the legs 
in pairs can be transfarmed tnte a comman 
underlying gait, a virtual biped gait’. 

A more recognisable animal form can be 
seen in the hopping rabot Uniros (in 
progress: 1991 to 1993}, which, despite its 
one-legged nature, is kinematically similar to 
@ real kangaroo of mass 6.6 kg. Uniroo 
[Figure 5] consists of a body, 2 three-joint 
fhip, knee, ankte} articulated leg, and a single 
degree-of-freedom tail. Tis body is a bolted 
framework of aluminium struts, and its leg is 
camposed of welded aluminium tubes. 
Hydraulic actuators control each foint and a 
steel coil spring at the ankle stores elastic 
eneray ready for use. 

The Uniroo differ iram the previous rebots 
in four important respects. The Unirao is not 
symmietcic, the leg is articulated instead of 
telescoping, the hip is offset from the centre 
of mass, and the Jeg is relatively heavy (one- 
third the mass of the body). Because of the 
asymmetry, ihe ground forces during stance 
affects the body pitch. A massive leg also 
affects the body pitch as the lea is swept 
fonvard during flight. Finally, the kinematic 
redundancy of the leg must be addressed’. 

The Leg Lab's work with the Uniroo robot 





Figure 4. Quadruped. 
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showed that it is possible to contro! the 
balance of legged robots that have a non- 
symmetrical mechanical structure, Regulation 
of angular momentum allowed the rahot to 
hop in 2 range af forvard velocities from 0 to 
1.8t/s for at least 3 minute. 

‘Although nothing proves that a steadily 
null angular momentum is part of an optimal 
hopping strategy, we observed that a small 
angular momentum is a characteristic of 
*smooih’ happing and underlies a very natural 
motion’. 

As welt as taking inspiration from nature, 
ihe Leg Lab also applies techniques from 
robotics to the contral of computer simulated 
creatures. Physics-hased computer simulation 
is used by Leg io study radat contro! systems 
and.animal behaviour, and to create 
automated computer characters such as the 
one-legged kangaraos fram On The Run [see 
Figure 6] — a computer animated cartoon that 
exptores how techniques fram robotics can be 
applied fo computer animation. The 





Figure 4. A still from Lhe On The Run animation, 


cheracters were animated automatically, 
using a physics-hased simulation which 
aflowed the creatures to move with physical 
reatism without needing an animator to 
specify all the deiails. 

‘Task-level controf allows the creatures to 
move In response to general instructions, 
Such as the speed and direction of travel, 
chafiges of gait, and manoeuvres. The control 
system knows how to regulate the low-level 
jaint motions aad muscle forces so the 
animator is free to specify higher-level 
information. The idea is to tet the animator 
wark more like the director of a play who 
gives high-level instructions to skilled actars, 
who then control their own movements, We 
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provided each computer 
charactér with a control 
system and physics-based 
simulation so they could 
move on their own: no hand 
animation was used.‘In the 
future, such auiometed 
creatures may find roles-in 
interactive education, 
engineering, and 
entertainment’, 

Retuning Contro! Systems 
{a video is available on Leg’s 
web site} sets out to explore 
whether or not 2 contra} 
system that warks for dogs, 
far example, will also work 
for giraffes or elephants. 
Other simulations include 
the motion of cockroaches 
and a human gymnast executing a flip and 
disrriounting fram a high bar. 

Pixar’s Tay Story and new film Final 


Fantasy are no doubt the first in a long line of 
computer animated films to draw: the crayds 
at the box office. tn the future, realistic 
physical simulations 
will become an 
increasingly integral 
pari of the design of 
such films. They will 
indeed hecame 
essential as technology 
advances and 
computer generated 
big screen action 
hecomes more and 
more realistic, perhaps 
even to the point 
where the average 
cinema goer can no 
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Figure 7. Unirco, 3D Biped and minders on the sel of Rising Sun. 





Figure §, Uniroe. 


longer tell the diiference. 

Whilst we are an the subject of cinema, 
cast your mind back anyone who has watched 
the film Rising Sun (featuring Sean Connery 
and Westey Snipes} to the scene where a 
bipedal robot is shown hopping along as if 
being taken for a walk by its owner. That 
robot was the Leg Lab‘s 3D Biped robot, 
shown in Figure 7 along with Unirca and 
three MIT students; all of whom afso had 
brief cameos.in the film. 

Clips from the film, along with other video 
clips, photographs and deiaiis of MIT Leg Lab 
rabots can be found at their web site. address 
given betow. A video tour of the lab is also 
available via their homepage. 


Related Links: 


Leg Lab: 


way, ai mitedu/orojects/teglab/home.ftml 


Artificial Intelligence Lab: 
‘//web.mit.edu/ 
FMassachusetts Institute of Technoiogy: 


htto://web.mitedy © 
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THE CD HAS BECOME A UBIQUITOUS PART OF 
LIFE. THESE 4% INCH (12CM) POLYCARBONATE 
DISCS HAVE REVOLUTIONIZED THE WAY WE 
STORE LARGE VOLUMES OF DATA IN A 
RELATIVELY SMALL AREA. THEY ARE RANDOM 
ACCESS DEVICES, CAPABLE OF STORING LARGE 
AMOUNTS OF DATA AND ARE FAIRLY ROBUST YET 


his mini series of articles looks. at the 
technology behind CDs from their 
| beginnings in the early 1980s and how: 

to produce good copies. It is split into three 
sections; which will be published over the 
next 3 months: 
IPart'l: ‘The technology of CDs 
Part 2: .How.to create-good CDs instead of 
Coasters - 
Copy protection mathads and 
Frequently Asked Questions (FAQs) 


Part 3: 


The Technology 

the first manifestation of CDs was for Audio 
and Sony and Philips are credited with its 
creation in 1983, Falklore within the industry 
suggest that the Jength of: the recording 
length on the CO {74 minutes) was chosen to 
satisfy the wife of the President of Sony who 
wanted it-to be able.to hold her favourite 
symphony. ‘Other rumours Suggest that It was 
designed to be able to hold the whole of 
Beethoven's ninth symphony. There are other 
theories which can be sean at? 
wav.urbantegends.com/mise/ed/cd_length_origin. 
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ARE RELATIVELY EASY TO USE. 


Tn order to create a standard that could be 


adhered to by both the pressing plants and 


the CD player producers a standard was 
evolved which was called the 'Red Book’ 
standard. 

The principle adapted was thet the data 
would be stored digitally and use a laser to 
read the data. The methodology is that a 
laser is shone at a reflective layer of 
aluminium which has been mastered with pits 
such that the laser beam will not be returned 
if there is a pit but it-will if there isn’t 
(referred to as ‘land'). Therefore the data can 
he 'read' from the disc as a series af 1s or Gs 
dependant on the way the pits have been 
produced. 

Tt wasn't long Defore ihe camputer 
industry recognised that here was a medium 
that.could be used to transpari jarge amounts 


‘of data at a relatively small cost. The oroblem 


was that Audio CDs did not have to have a 
particularly goad integrity whereas for 
computer data the integrity needed to be as 


periect as possible, Moreover there needed to 


be a standard such that comouter fites coutd 


imicre electronics | 


be stored in a particular fashion that was 
compatible across the industry. This resulted 
in an international standard called 1809660 
(or the ‘Yellow Book' standard). Not only did 
this standard encompass the iile structures 
but also clarified error correction and the 
format (such a5 interleaving, filename 
formats etc.) 

This doesn’t imply that Audio CDs have no 
error correction on them, they do but ata 
lower Jeyel than required by Data CDs. Audio 
COs store data in 2352 hyte blocks of data 
ynile Data CDs store 2048 bytes with the 
remainder Seing used for more complex error 
correchon. Al] CDs use a method of encading 
called CIRC {Cross Interleaved Solomon 
Code) which creates ‘frames’ of data which 
consist of 24 bytes per frame and 98 frames 
per block. The data is then interleaved (ie it is 
not consecutive) over a wide arc around the 
CD. Therefore if the disc is scratched the data 
can be interpolated using adjacent data in the 
Stream to recreate a reasonable 
interpretation. Note that this means you 
should ALY/AYS clean CDs from the centre 
out In straight lines rather than in a circular 
manner around the disc which can create 
scratches across a number of frames thereby 
increesing the possibility of the interpolation 
not working successfully resulting in 
annoying ‘clicks’ as the error correction fails 
io Work, 

CD-R (recordable Cds) first made its 
appearance in 1990 with the characieristics 
being specified in the ‘Orange Book’. These 
initially used an organic photosensitive 
compound {similar to these used in 
photography) called Cyanine Dye which had 
its bond broken by heating using a laser, thus 
causing a ‘pit? which would difiuse rather 
than reflect fight. A later development saw 
the introduction of anather compound called 
Phthalocyanine which is a gold colour as 
onposed to the green of the Cynanine. There 
is a debate in the industry about the relative 
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merits of each dye with Hitsui (whe 
manufacture Phthelocyanine based CDRs) 
Stating that their storage life is 100 years as 
apposed to 20 years for Cynanine. Whatever 
the argument Phthatocyenine does appear ta 
be fess sensitive to degradation from sunlight 
or florescent fighting. This dye is usually 
coated in a very thin layer of proprietary 
silver alloy or 24 carat gold (50 -— 100nM 
thick) which reduces the risk of oxidisation 
and corrosion, Note that the original Grange 
Book (part 2) specification was based around 
Cynanine develaped by Taiyo Yuden {who 
produced the original ‘gold’ CDRs}. The 
Silver/blue CDRs (based on a system 
patented by Verbatim) came anto the market 
in 1994, with Ricoh’s phihalacyanine based 
silver/silyer discs became available in tate 
1998. There are a Jot of drive manufacturers 
but very few media manufacturers so if the 
Discs look the same over 2 different brands 
then the likelihood is that they were mede by 
the same manufacturer. 


How CDRs are made 

Like conventional viny! discs CDs are based 
on a Spiral track that is preformed onto.the 
blank discs. This track has a width of 0.6mm 
and a pitch of 1.6mm but unlike the LPs of 
old it is read from the inside out. This spiral 
track makes 22,188 revolutions around the 
CD with approximately 600 track revolutions 
per millimetre and if unwaund the track 
Jength would be ahout 3.5 miles {5.6 Km) 
long and the data 's read at a rate of 150Kb 
per second (on single speed drives), The data 
is Stored from 25mm fram the centre to 
58mm where the lead out starts. The 
construction is as follaws: 


* Label 

* Scraich Resistant Coating 

" UV Cured Lacquer 

" Reflective layer 

* Upper Dielectric layer 

* Recording layer (the bit that gets changed 
by ihe recording laser) 

* Lower Dielectric layer 

* Polycarbonate substrate 


Note that the recording Sayer ties closer to 
the fabel side than the side from which the 
CQ is read therefore it is important not to 
scratch the label side of the CD or it may 
become unreadabie. 

The Grange Book COR standard essentially 
splits the write-able sector into 2 areas. The 
first is the SUA (System Use Area) and the 
Information or User Data area. The Jatter is 
where your data is stored however the 
former, which takes up 4mm of the CDs 
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surface, acts very much {ike a boot 
area on a hard drive. It tells the CD 
reader what type of information is 
stored on the CD and what format —. 
this information is in. It is in itself” 
split into two areas which are the 
PCA (Power Calibration Area) and 
the PMA (Program Memory Area). 

The use of a PCA is nota new 
concept when using lasers to | 
engrave. Many years aga when I used 
CO2 lasers to engrave chrome oxide 
orinting railers we used to create a test 
area at one edge of the roller to determine 
the optimum power settings. These changed 
fram job to job depending on the purity of 
the caating and the power of the faser (vhich 
is a dynamic variable, which changed 
according io the weather). Qn CDs the PCA is 
used as a laser testing area which the 
recorder uses ta determine the optimum 
power setting for that CD, thereby allowing 
for different materials and general physical 
characteristics (such as recording speed, 
humidity, ambient temperature and the 
physical coating of the disc). Every disc will 
allow upto 99 power test burns and the 
running total is kept in BCD form on the disc 
itself. 

The PMA is split up into (up to} 99 tracks 
for Audio CDs with their corresponding start 
and stap times and into sector addresses far 
ihe data files on Data CDs. 

The [nfermation area és split into 3 areas 
which are the Lead in, the program area and. 
the Lead out. The Lead in contains Digital 
Silence on its main channel (there are up to 8 
sub-code channets desiqnated ‘P’ to "W" 
which are interleaved with the main dats 
channe! and are used for spectalist functions 
an Audio and Data CD players, more on these. 
anon) and the Table of Contents (TOC) in the 
'Q sub channel. lis primary rale is to allove 
the faser to synchronise with the pits on the 
Disc before the start of the data, Note thai 
the length of the lead in is determined by the 
need io store the TOC for up to 99 tracks. 

The Program area contains up to 76 
minutes (650Mb} of data which is divided into 
a maximum of 99 tracks. Daia Is nat stored 
as sequential 8 bit bytes as would be 
expected but is instead stored using an 
algorithm called Eight ta Fourteen 
modufatian (EFM) which creates a 
14 bit pattern plus 3 merging 
bits. The merging bits are 
used io ensure that the 
pit and land lengths 
are ho more than 13 
bits long and no 
shorter than 3 bits ° 


“ 



















long. This surprisingly complex arrangement 
is used in the error correction and to 
minimise the effects of jitter and distortion. 
The lead out fs merely digital silence (afl Os) 
and is used to delineate the end of the 
program area. 

The sub-code channels were included in 
the original CO specifications to atlow the use 
of control data within the main data siream, 
without impacting on the audio ar digital data 
and are up ta 4 Mb each. The P channel is 
used ta indicate the start and stop of the 
track, the Q is used for Timecodes (minutes, 
seconds and frames), TOC {only in the lead in 
area}, the track type and the cataloque 
number. Channets R to W are génerally used 
for CD graphics and ts also used by Philips to 
support ‘CD Text which allows the use of text 
on Audio {red book) COs,-Philips call this the 
ITTS system. Some drives make use of these 
channels for specialist use, for example SEGA 
use it for supporting Graphics. Note that 
these sub codes have been omiited 
aitogether on DVDs where the control codas 
are merged with the data, Noie that the ISRC 
{international Standard Recording Code} is 
used by the recording industry to press the 
country of origin, copyright owner, year ot 
issue and serial numbers onto the Q channel. 
However ii is optional So it isn’t found on 
many CDs. 


CD-RW 

CDRs are cheap and relatively easy fo use but 

do suffer from the disadvantage that they 

cannot be erased and reused, moreover it is 

only by leaving the session open 

(where it can't be read by 

> ofayers) can data be added. 

B. which is hardly ideal for 

B backup or archiving 

i purposes. Therefore 2 
4 group of companies 

(Hewlett Packard, 
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Mitsubishi, 
Philips, Sany 
and Ricoh) 
came together 
to develop a 
rewritable CD 
designated CD-RW. 

This new class of CD 
allowed the user to erase 
redundant data and delete individual f a. 
it ts classifted using the Orange Bonk JIT 
standard and can usuaily be distiaguished by 
its gun metal grey colour as opposed to the 
gold or green of CDRs, 

The technology of CO-RW difiers from COR 
in that rather than ‘burning’ a pit in the 
recording material it Instead creates a phase 
change in the material. This is net te be 
confused with the magnetic phase changes as 
used in the ‘super floppies’ where magnetic 
materia} has its polarity changed by heating 
with a laser until it Surpasses its Curie point. 
The methodology employed uses an optical 
phase change which, unlike the dyes used in 
COR, uses a crystalline compound af Indium, 
Silver, Tellurium and Antimany. This 
compound has one unique property and that 
is that if it is heated to a certain temperature 
(200 Degrees Centigrade) then cooled it 
becomes crystailine (here it will refiect 
light} whereas if it is heated to a higher 
temperature (>500 Dearees Centigrade) and 
cooled then it becomes amorphous {ie # will 
absorh light}. 

In order to achieve this it requires thai the 
writer (or ‘burner’} is capable of 3 power 
settings. These are High or Write power 
{used to create the arnorphaus state), Erase 
power (used to melt the recording layer" 
creating 2 crystalline ‘erased’ structure} and 
read power v-hich does not‘alter the state of 
the recording layer. Because of the necessity 
to remove the heat quickly from the heated 
area the structure of a CD-RW is more 
complex than the CDR, Its layers are: 


¢ Label {optional} 

* Printable coating {aptional) 
* Scratch Resistant Coating 

* UY Cured Protective fayer 
* Reflective layer 

* Dielectric layer 

. Metal Fiim 

* Diefectric layer 

* Polycarbonate Substrate 

¢ Protective layer {optianal) 


the advantages to this medium és that it 
c2n be erased and written to with a single 
oass of the laser beam (called direct 
overviriting) and the process can be repeated 
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f- several. 
thousand times 
7 oper disc (1,000 
is the figure 
if quoted in the 
f- Orange book). The 
— disadvantage is that the 
crystalline (ordered ator) 

; Structure reflects less light than 
on CDRs. Therefore if a CD player is to read 
both CD-RW and DYD for instance then it will 
need a dual wavelength read head. Moreover 

the media required for high speed (4x end 
above} burning is different to that used for 
lower speed recordings and this data is 
encoded onto the Disc itself, Mare 
IMOrmessan on this tepic can be obtained from 





efiect for fat user is that they must select the 
correct media for their recorder or it may not 
Work. 


Fite Structure and the Standards 


The standard that has beer used to designate 
the daia format an CDs since their inception 
was ISO 9660. Indeed writing a file in this 
format almost guarantees that almost any CD 
player can read if. It was however designed 
for pressed Discs or at Dest session at a time 
{ie the whole CD is wriften in one session) 
recording, [t is notoriously inefficient:for 
mutti-session use (where data is added at a 
later date) as it uses at least 13Mb of Disc 
space for each session (even with tiny data 
files) and can only accommodate 99 tracks. 
1a addition its flie structure can only allow 
the use of 8 character filenames, which must 
only use upper case letters, the numbers 0-9 


‘and the * ‘ character and it can only suppart 


a diréctary depth of & levels. 

The Optical Storage Technology 
Association (OSTA) addressed this problem 
by implementing a new siandard designated 
1§013346 UDF (Universai Disc Format) which 
is packet based, operating system 
independent and has an improved directary 
structure thus allowing amore flexible 
approach to the CD.as a storage medium. 

UDF allows files to be added incrementally 
with very little wasted overhead and so lends 
itself better to multi-session and archiving 
purposes. When writing to a Disc UDF creates 
a Virtual Allocation Table (VAT) that is used 
to describe the physical location of each file. 
Every time the Disc is added to a new VAT is 
created which appends the previous YATs 
thereby creating a directory of pointers to 
every file written on that disc. 

This standard is not compatible with 
1$69660 particularly as it needs to know 
which files will be written during a session in 


order to generate the Path Tabies and 
Primary Volume Descriptors which are used 
to point to the physical location of the fites 
on the Disc which is different to ISO9660's 
fogical file structure. Therefore when creating 
a Disc based on this format there is no 
guarantee thai it will play on ail players, 
pariicujarly as UDF reading software is 
limited at present. However it is rumoured 
that Microsoft will be including full support 
for UDF 1.5 {used on CDR and CD-RW} in 
Windows XP die out in the aytumin (Windows 
98 and later includes support for UDF 1.02 
which is used far DYBD}, 


The Standards 

Red Book Format for Audia CDs 

(also known as CO-DA) 
Farmat for Data CDs 
{Pre-pressed) 

Format for CO-1 (Compact 
Disc interactive} 

Format for record-able CDs 
Part 1 - CD-MO 

(Magneto Goptical) 

Part 2 - CD-R 

{CD Write Once or WORM, 
alsa Photo CD) 

Part 3-— CD-RW 

{CD Re-writable) 

Format for Video CD {very 
popular in Asta as a low cost 
alternative to OVD} 

CD Extra and Laser Disc 

2 Session CD, 1st session is 
CD-DA and the 2nd is data 
(aka CD Plus) 

Extended architecture a cross 
between yellow book and Cdi. 
Form 1 — 2048 bytes of data 
with error correction for data 
use only 

Form 2 — 2324 bytes of data, 
ho error correction for 
audio/video 

The UDF incremental packet 
writing file system 


Yellow Book 


Green Book 


Orange Boeck 


White Book 


Blue Book 
CD Extra 


CDROM-X%A 


CD-UDF 


Some of the standards are available irom 


wvwiecma.ch and the full standards can be 


purchased from 


way licensing. ohilips.com Dut 


they are not cheap. 


In Let we will 
look at how to 
produce good 
quality CD copies. 
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Logic State Analyser 


[deal for Microcontroller-Based Systems 
20 / 40 MSa/s 

16 / 32 Channels 

128K Samples per Channel 
Advanced-triggert 

Sérial Protocol Analysis: RS-232, RS-485, 
RS-422, SPI, [2C-Bus 
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TO COINCIDE WITH THE FIRST 
PART OF IAN POOLE'S ARTICLE 
‘DISCOVERING AMATEUR 
RADIO’, WE THOUGHT WE 
WOULD ASK HIM TO WRITE A 
REVIEW OF HIS OWN BOOK 
‘BASIC RADIO PRINCIPLES AND 
TECHNOLOGY’ FOR THIS MONTH’S 
BOOKSHOP. IN KEEPING WITH THIS THEME, 
ALL THE BOOKS COVERED ON THESE TWO 
PAGES ARE TO DO WITH THE SUBJECT OF 
RADIO AND AUDIO TECHNOLOGY. 





Basic Radio Principles and 
Technology by lan Poole 
The idea for my book Basic Radio 
Principtes and Technology came 
out of my interest in radio 
techniques and all ihe different 
types of applications radio is 
used for these days. With the 
flexibility that radio systems 
offer, radia technology will he 
used increasingly as time , 
passes. This makes radio an — 
Increasingly important topic. 

The book assumes 2 basic 
knowledge of electronics — 
Ohms Law, what filters are 
and such like, but builds an ihis 
foundation, All the tapics are 
described using the bare 
minimum of mathematics. In this 
way itis nof a texibook, but i is 
intended to be an informative 
text that describes the basic 
principles and technology behind 
radio today. To give a good view 
of what the book covers the 
chapter titles are as follows: 
Radio today, yesterday and 
tomorrow; Radio waves and 
propagation; Capacitors, 
inductors and fitters; Modulation; 
Receivers: Transmitters; Antenna 
systems: Broadcasting; Satellites; 
Personal communications; 
Appendix 

The first chapter quickly sets 
the scene by describing where 
radio is today and how tf arrived 
there. Fram the very eartiest 
attempts by pioneers at the 
forefront of tectinology in their 
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day at the beginning of 
the twentieth century and 
before, to today’s high 
technology scene, the 
deyefopment has heen a 
fascinating story. 

The next chapter describes 
what radio waves are and how 
thay travel. Tt details the 
different effects that various 
areas of the atmosphere have, 
and how radio signals travel over 
vast distances. 

Moving on. the third chapter 
tells how resonant circuits work, 
Resonance and tuning is atthe 
very heart of radio technology 
because the required signal an 
one frequency needs to be 
accepted whilst unwanted off 
channel signals need to be 
rejected. To achteve this there 
are a variety of differant types of 
filter, and here the basic 









concepts are described. Filters 
described range from simole 
inductor-capacitor (LC} filters 
through io high performance 
crystal filters and the ways of 
describing their performance. 
Chapter four covers the 
different types of modulation 
that ere used. In order that a 
radio signal can carry 
tnformation in the form of sound, 
video, data or whatever it needs 
to be modulated. There are a 
variely of ways this can be done. 
Simpler forms such a5 
amplitude madulation (AM) 
~ thatis used for Jong, medium 
and short wave broadcasting 
to some of the digital farms of 
modulation that are used in 





= data transmission are covered. 


Recetvers and Transmitters are 
naturally very important. In the 
following iyo chapters the basic 
concepts of both transmitters 
and receivers are described. The 
concepts such as frequency 
conversion, frequency synthesis 
and phase locked loops are all 
covered. Typical block diagrams 
are given as are the 
specifications used toa define 
their performance. 

Antennas or aerials are also 
very important. Whilst the theory 
can become very complicated it 
is Still onssibie fa understand a 
great deal about this interesting 
ares of radio technofogy with the 
minimum of mathematics. In this 
chapter many af the basics are. 
outfines with descriptions of 
many of the more popular forms 
of antenna, Antennas such as the 
simple dipole or verticad are 
detailed as is the Yagi tnat ts 
almost universally used for 
television reception. 

There are many different 
applications of radio, ranaing 
from broadcasting to mobile 
telecommunications. In the 
remaining chapters many 
applications are described 
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including some up to date 
applications such as digita! audio 
broadcasiing of digital radio 2s if 
is:now termed. Cellular 
telecommunications are also 


described. 
Pages: 272pp 
Price: £15.99 
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Spatial Audio 

Exploring the principles and 
practica! considerations of spatial 
sound recording and 
reproduction, Spatial Audio gives 
particular emphasis to the 
increasing importance of 
multichannel surround sound and 
3D audio. The rise of isicreasingly 
sophisticated spatia! sound 
systems presents an Enormous 
challenge to audia engineers, 
many of whom are confused by 
the possibitities and unfamiliar 
with standards, formats, track 
alocations, .monitariag 
contigurations and recording 
techniques. 

This is a clear and informative 
boak, which provides a 
coniprehensive study of the 
current state of the art in spatial 
audio. It concentrates on the 
most widely used approaches 
and coniigurations and Is an 
ideal book for anyone wishing to 
expand their understanding ia 
this area. 

Students and lecturers on 
sound recording and music 
technolooy degree courses will 
find this:an ideal text, and it will 
also be.of major interest to film 
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and video producers, directors, 
audio engineers, audio 
technicians, and studio engineers 
ang technicians. 

The Author: Dr Francis Rumsey ts 
2 Reader in Sound Recarding at 
ihe University of Surrey and 2 
Fellow of the Audio Engineering 
Society. 


Pages: 254pp 
Price: £24.99 
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Valve and Transistor Audio 
Amplifiers 

At the heart of any audio desion 
is the audio amoptifter. its. 
perfarmance determines largely 
the performance of any audio 
system. Written by a well-known 
expert on audin technology, this 
book describes the milestones 
that have marked the 
development of audio amplifiers 
since the earliest days right 
through to the tatest systems. 

Topics covered are as follows: 
active components; Passive 
components; Valtage amplifier 
stages using valves; Valve audio 
amplifier layouts; Negative 
feedback; Valve operated pover 
amplifiers; Solid state voltage 
amplifiers; Early solid-state 
amplifiers; Contemporary power 
amplifier designs; Preamplifiers; 
and Power supplies. 

Inctuding classic amps with 
valves at their heart and exciting 
new designs using the latest 
camponents, this book is the 
complete guide to the world of 
audio amplifier design. 

The Author: John Linsey Hood is 
veli known as an author and far 
being one af the finest audio 
designers around, having been a 
pioneer of design In the post-valve 





ell 


October 2001 





éfe. Fe comments an developments 
in audio in Magazines such as The 
Gremophone, Eleciranics in Action 


and Electronics & Wireless World, 
Pages: 2720p 
Price: £19.99 
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Valve Radio and Audio 
Repair Handbook 

This book és a practical manual 
made alf the more interesting for 
the advice, opinions and 
recollections contained within. 
Aimed at professianeals and 
enthusiasts, dealers and 
collectors, this is a worthwhile. 
read for anyone who warks with 
or has an interest in antique 
radio and gramophone 
equipment. 

Ii places its emphasis on the 
practicalities af repairing and 
restoring, keeping technical 
content to a minimum but 
explaining it where it arises In a 
way that can be follawed by 
readers with no background in 
electronics. Readers who have a 
good graunding in electronics 
but wish ta learn more about the 
practical aspects will benefit 
from the emphasis giver to 
hands-on repair work, covering 
mechanical as well as electrical 
aspects of servicing. 

This book ts an expanded and 
updated version af the author's 
classic Practical Handbook of 
Valve Radio Repair. Chapter 
headings are as follows: 
Eleciricity and magnetism; 
Voltage, current, resistance and 
Ohm's Law; Real life resistars: 
Condensers; Tuning; Valves: 
Principtes of transmission and 
reception; Practical receiver 
design; Mains valves and power 
supplies; Special features of 
superhefs; Battery and mains 





battery portable receivers; 
Automobile receivers; Frequency 
modulation: Taols for servicing 
radio receivers; Safety 
precautions; Fault finding; 
Repairing power supply stages; 
Finding faults on output stages; 
Faults on detector/AVC/AF 
amplifier stages; Finding faults 
on JF amplifters; Faults on 
frequency-changer circuits; 
Repairing American ‘midget’ 
receivers; Repairing faults on 
automobile radios; Repairing 
battery operated receivers; 
Repairing FM and AM/FM 
receivers; Public address and 
high fidelity amplifiers; Common 
abbreviations; Appendices, 

The Author; Chas Miller has been 
engaged professionally in radio 
work siace 1948 and in technica! 
journalism since the early 1970's. 
He is the editor of a bimonthly 
enthusiast’s magazine called The 


Radiaphile, 
Pages: 2889 
Price, £17.99 


Seif on Audio 


Douglas Self has been writing far 
Electronics World magazine for 
20 years, offering his own 
insights into the scientific 
methods of electronics cesign. 
This book is a collection of the 
besi of these articles, spanning 
two decades of amplifier 
technology but biased strongly 
fowards more recent material. 
The articles include seli-build 
projects as well 25 design ideas 
and quidance for the professional 
audio designer. The result is a 
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To order from the bookshop, please fill out this form ang mail it to: 
Electronics and Beyond Bookshop. Units 17-18 Glanyrafon Ent. Park. 
Aherystwyth. Cerenigion SY23 310 
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unique collection of desian 
insights and projects, 

The contents of this book are 
as follows: Introduction, PRE- 
AMPLIFIERS: An advanced 
preamplifier MRPI; High- 
performance preamp MRP4; 
Precision preamp MRP10,; 
Moving-coil head amp; Preamp 
‘96 F: Preamp *96 IT; ‘Qvertaad 
Matters’ (REAA overload); 
Balanced line inputs aad outputs, 
part 1; Balanced line inputs and 
autouts, part 2: POWER 
AMPLIFIERS: FETs less linear 
than BUTs; Distortion in power 
amplifiers 2-8; Distortion 
residuals; Trimadal part 1, 2; 
Load-invariant power amo 
INVAR.DOC; Common-emitter 
amps; i Wo-Stage amplifiers: 
SPEAKERS: Excess speaker 
currents; Class distinction (amp 
classification); Relay control; 
Power partition diagrams; Audio 
power analysis. 


Pages: £lénp 
Price- £24.97 
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Competition 





Sl? Starter Kit Competitian 


Thank you to everyone who entered our free 
prize draw in the hope of winning ene of five 
St? Fash Starier Kits, retailing at a value of 
$140 each. We had lots of entries and the 
prizes are now on their way to the following 
five lucky people: 


Bonald Hepkins 
R. P, Horstey 
Graham Knott 
James K. Williams 
Alex Young 


Reader Profile Survey. 

A big thank you to everyone who tock ihe 
time to fill in and send to us July’s Reader 
Profile Survey. All entries were filed away in 
@ falder and, because we 

didn’t wan to 

fold them up, 

we delved into 

it at random 

and picked cut 

an entry. 
Unfortunately (far 
reasons you either 












know or will 

discover if you took 
back at that issue) it 
didn't have a name or 
zddress on it. The next 
one we picked did have 
these, and so 
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congratulations 
go io Mr d. 
Dussart of 
Morpeth who wins the 
book ‘Programming end 
Customising the AYR 
Micro Controller’ by 
Dhananjay ¥. Gadre. 





Robat Wars 
Competition. 
We had 2 fot of entries for 
this competition, ali of 
which were wet) thought 
out and obviously had a 
fat of work put into them. 
We finally decided on nine 
Wihners, and 
ye yill run 
their stories in consecutive 
ISSUES, Starting with The 
Engineers Dream’ by Linton 
Rapid (undoubtedly the 
funniest of our entries, anc 
certainly the mast topical), 
"The Hacking Robot’ by 
Daniel Grogan was 
selected as the winning 
entry. Daniel is one of 
our youngest readers, 
aged just tyelve, 
Look aut far his story 
in our Christrnas 
I5SUe, 





Winners — Robot Wars Pull-And-Go Models 
‘Ramirez’ by David Clark 

The Mage ith No Name’ by Nik Kelly 

‘Cold Harmony’ by Belinda Lane 

‘Worlds Beyond Our Ovwn’ by Michael Oxford 
‘The Engineer's Dream’ hy Linton Rapid 

‘The Curious Lift' by Anthony Tf. F. Smith 
‘Alternative Technology’ by Danie! Westman 
‘Mistaken identity Chip’ by L L Winterfield 


Winner — Robot Wars Remote Controlled 


Matilda 
‘The Hacking Robot' by Daniel Grogan 
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his is-a true siory of a dream I had recently. It began with Marvin 

the Paranoid Android reading excerpts fram Electronics and Beyond 

magazine: ‘Optecoupler Circuits? Don’t talk to me about 
Optocoupter Circuits’. He went an to say he had a terrible pain in the all 
the diodes dowm his left hand side. I remembered about the fazy 
person's diode tester article on page 28. I asked him about it, and he 
told me he had been given the magazine by some ape-descended 
humanoid who didn’t seem to realise that if he had a pain in al! the 
diodes down his left hand side, there yas obviously samething wrong 
with all the diodes and it didn’t take a brain the size of a planet to 
realise it. Ape-descended humanoids? Dan't talk to him abaut ape- 
déscended humanoids. 

I took a valk into the darkness and suddenly faund myself 
surrounded by 2 crowd of people. There was an anticipatory hush, and 
then the fights came on. Everybody cheered, but I couldn't for the life of 
me work out why. [ tumed and asked the 
man who was standing next to me. He 
was enfirely in black-and-white {which 
did seem strange but it was a dream, 


Pondering the peculiarities of email’. 

I walked around, pushing my way 
through the craved, and finally managed 
to get to something that fooked a [fitle Eve ryh 0 y 
dit like some sort of stand at an 
exhibition. ‘Oh,’ I said, ‘this must be the E3 expo in Los Angeles that I've 
been reading about’. “ 

‘Na,’ said the woman behind the stand, ‘and, before you ask, it's nat 
the Micromause event tn South Wales either’. 

‘What Is it, then?’ I asked her. 

*This is the August edition of Electronics and Beyond. You're inside it’. 

‘lam? That's a bit weird isn't it?" 

‘Well, yes, but it is your dream’. 

‘Fair enough. Erm... Who am J imagining all these people ere then?’ 

"These? These are the readers. Oh, and J think there are a fev 
contributors én there as well. There's Gavin Cheeseman. loak’. 

‘Where?’ 

‘Over there, knee deep in water’. 

‘Doesn't he realise? Why doesnt he cet out of it?’ 

‘He's got his flood alarm raund bis neck and the water hasn't got that 
high yet’, 

‘Oh’. 

‘Make a lot of serse, your dreams, don‘t they’. 

‘T would say this has got to be somewhere near the benchmark. So 
wha are you then?’ 

'T'm Natasha Nagaoka, the magazine's editor. 

‘Oh, so I suppose that would explain why you've got a keyboard on 
your head". 

'T have?’ She reached up and snatched it off in annoyance. Another 
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... | took a walk into the darkness 
and suddenly found myselt 
ster all). Don’t ase me, he said, rm sine SULTOUNGed by a crowd of 


and then the lg ts came on. 
dy th 


one reappeared immediately. ‘Look, this might be 
your dream but it's my magazine — I'll have a 
little respect please’. 

‘Okay,’ I said. ‘Sorry’. The keyboard 
pointedly refused to disappear. *So,' I 
continued, ‘who else works on the magazine 
around here?" 

"Well, there's Jonathan over there — he’s 
the one with the shirt made out of press 
releases’, 

‘Because he’s the news editor, right?’ 
‘You're quick, aren’t you’. 

‘Okay, okay, no need to be sarcastic’. 

Natasha went on to point out all the other people who work on the 
magazine, She then turned into Marvin the Paranoid Android, who 
showed me the way to the airlock. 

Outside the spacecraft there vas @ whole planet full of alternative 
technology. I parachuted to earth and, as was the case with the 
spacecraft, [ had no Idea from where the parachute came, ner was I 
going to ask. 

The planet had wind powered green street lamps instead of trees. A 
semicondtctor rabbit bounded past. I ran after it and grabbed it 
"Where's all the trees?’ I asked, 

“Fhey’ve been cut down to make pages for the Bookshop. We replaced 
them with virtual trees, but they got cut down to make all the pages for 
Web Electronics. Now put me down, I'm late for the Geographic 
Information Systems Exhibition at Earl’s Court, Landon’. 

I put the semiconductor 
rabbit down and walked on 
fora little bit longer. This 
was @ very strange dream, 
i fold myself. Now how 
exactly could I find my way 
out of it? 

‘Here you are,” said Chris 
eee = Wade, CEO of Cambridge 

Positioning Systems, 
appearing suddenly from behind a wind powered green street lamp. 
"Shis is CursorTM, and it will help you find your way home again’. 

Thank you Chris,’ I said, 'but I don’t really think I need it now — f can 
hear my wireless of yesteryear going off in the real worid’. 

"Oh, well) said Chris. ‘dust think me up next time you are last ina 
dream and don’t know how to get out of it’. T thanked him, woke up and 
switched my restored antique radio off. 

Just as an epilogue to my dream, here is what happened next 

Whilst brushing my ieeth I thought to myself: that dream woutd 
make an excellent idea for @ short Story for the Electranics end Beyond 
Rohot Wars competition’. But that had been in the July issue and I had 
been reading, the previous night, from the August ong; 

J hunted high and Jow, all around fhe house, but eventually realised 
that I had teft July’s issue of the magazine at work. When] eventually 
did find it, I discovered that the deadline for the competition was only a 
jew days away. I had to act fast. 

So here it is — written on my Junch Rour and sent in with practically 
no proofreading at afl. 1 hope it arrives in time. I would really like to win 
a miniature Robot Wars model. Don't give me the big one though, 
please! You want to know why? Well, that sould be another story. 


The End. 


Tha Enginesr’s Dream wes written by Linton Rapid and anyone veho even Lhinks ef 
copying it is. in the author's opinion, a much more ridiculous person than any of the ideas 
contained in inis story. 


éople. 


1 anuicipatury hush, 
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he captain of The Pelican was #1 no hurry. In ati his tonely journeying largest asteroids and \wes probably the Company's greatest 


he knew that this was the mosi dangerous part of his voyage. Even engineering accomplishment. [t was considered an essential step in 
‘Company’ shios, with the most sophisticated navigation the colenising of the major planets. . 
technology cauld came to grief here. Room for manoeuvring was tight These three fragments of past warlds were now held together with 
and, in places, the very movement of a spacecraft could disturbthe = the Company's Gravitation Manipulation Technology, which, although 
drifting rocks and debris, tearing great boulders from their arhits. it had proved troublesome in other sectors, had here made it possible 


More than one craft had been crushed here. More than one pilot hac ~—s fo make one planet large enough to build a base for the miners and a 


cause to regret ever entering the Asteroid Belt. farm to provide their food. 


Captain William Shuttleworth was 
nervous, He was sweating naw. He hed 
been here before and this journey to the 
iacility on Px always gave him 
nightmares. 

He had switched off his engines and 
was drifting towards the swirling debris, 
rocks and minor worlds. He drifted in 
and became part of the flow, the ship 
progressing by carefully bafancing local 
gravitational! fields, pulfing itself 
towards the larger boulders and pushing 
the smaller racks away. 

it was a Sirange sight, had there 
been anyone there to observe it — an 
old freighter — an ex ‘Campany* ship 
sold off for scrap. 

Its ance smart blue and gold iivery 
was now scraped and denied. its rugby 
ball shaped hull had been patched and 
mended many times, and each time 
painted with whatever colour w2s 
available — mostly yellow, so that it now 
resembled an overripe melon. A 
ridiculous object. 

After several hours of skilful 
navigating, the pilot was exhausted. He 
was flying in utter darkness. Here on the 





The Pelican was now speeding over ihe 
rauoh, dusty terrain. The pilot had 
switched on his headlights and below 
his ship he could see the long 
monotonous rows of crops that 
stretched from horizon to horizon. 

Hera and there he could pick out the 
movement of automated tractors, busy 
cutting down and grinding up the crap 
of Giant-Cabbage-trees. Another 
triumph for the Campany’s botanists, 
these grey-green, leathery planis were 
genetically engineered to grow in this 
dark, airiess place. Once processed in 
the farm / factory they would provide all 
the food, oi! and plastic products needed 
by the miners on the other side of the 
planet. 

The radio was working nov. His ship 
had already identified itself to the farm's 
inhabitants and eager voices shatiered 
the silence. It was a young adult's voice 
calling. ‘Uncle Billy, Uncle Billy, is that 


‘really you? Come in Uncte Siily’. 


Then a slightly deeper vaice jained in. 
‘Come in Pelican, You are cleared to 
land. Uncle Bill, it’s great to see The 


Pelican again. Mum and Dad will be so 


edge of the solar system the sun’s weak rays could not penetrate pleased to see you, especially Mum. She's not heen tac wel: but she 

through the Roating rocks and rubble, and the ship’s searchlights always Says your visits ate a tonic’. 

would only have lit up the dense clouds of dust. Later at the farm, the family settled around the stove to prepare the 
He was drifting from one navigation buoy to the next, picking up soecial tea that Mary had prepared, but Captain Billy would eat none 

their radio signals which, although extremely powerful, hardiy reached of it. He was ona strict diet, he said. However, he partook liberally of 

fram one beacan to the next. The entire electromagnetic spectrum the brandy, which he had provided and soan he was singing and 

was distorted here and communication was seldom possibfe. dancing around the room. Uncie Billy certainly knew how to liven 


Although he was expected, 
the people he was 
visiting did not know 
that he was coming 
today. 

At last his 
instruments 
detected the facility’s 
call signal and 
camputed his approach 
to 'Shutilewarth Farm’, 

Captain William's brother, Vicior, lived here. Together with his wite, Mary, things up. 
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their two sons, Peter and Matthew, and thelr one assistant, Mr 8rown. It had been two years since his fast visit and the family wanted to 
The Shuttteworths' Farm covered an area bigger than Australia. know all about his voyages, especially if he had managed to visit 
They were the only people living in the southern hemisphere and, Earth, He shook his head. ‘Not this time, I'm afraid, but everybody's 
gpert from the mine complex, their farm/fectory was the only building talking about the wonderful work the Company has done there. "New 
on Px. Earth’, they're calling it now. The restoratian and repair work is 
Px was a composite world. It had been assembted from the three starting to haye a marvellous result. I do believe everything is going to 
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pian. Your new farm on Earth will be ready and waiting for you when 
you retire. Five more years and you will be home on Earth, Your bays 
will be at The Academy. It will all have been worthwhile’. 

"But whet of you Billy?’ she replied. ‘I don’t know why you felt the 
Company. You had a good tob. Five more years and you too would 
have been retiring with a nice fat pension’. 

The captain just shrugged his shauiders, ‘I’m happier doing what F 
do, travelling around meeting people, 
I’m happy. What more do I want?" 

But Peter wanted to know more. 
‘Did you really know The Chairman? - 
Vere you realy his right-hand man 
like mother says you were? Can you 
really get me into The Academy to 
become a space-pilot?" 

"Enough, enough,’ chuckled his 
father. ‘You wil tire your uncle oui, 
Off to bed with the pair af you". 

But Bitly had suddenly become 
serious. ‘Let them be," he said, ‘it’s 
history, after aljl,* and, gathering the 
boys to him, he sat them down an fhe 
sofa and began to tell a story. 

‘Long ago, when your father and 
mother and myself were just young 
people, just starting out. I worked in 
the market selling meat from my 
father’s stall. Next to our stall there 
was a young man who soid oraanic 
vegetables. He was a man full of ideas 
and charisma. 1 remember, he kept 
saying, ‘There must he a greener way 
to do things’. We used to 
converse during slack times and 
eventuatly he convinced me to ans y 
become a vegetarian. We set up 
a business together and called it 
*The. Greener Way Campany' — 
later known as just The 
Company. 

Malcoim was an idealist, but he was also a superb businessman. He 
hed, as they say, panache. Together we ouilt the business up. We had 
our own farms, we had our own supermarkets, transport and shipping 
fine. We operated in every country on Earth and we were bigger than 
many small countries. Jt was a time when people mistrusted hig 
business. They blamed it for the pollution and diseases that were 
plaguing the planet. But they trusted the company. They loved Maicolm. 
He had become a celebrity, ahvays appearing on television chat shows, 
and always saying, ‘believe in me, believe in the greener way". 

Well, the Company just kept growing, swallowing up many smaller 
firms and even gobbling up the multinationals. Then, one day, 
Maicolm announced he was giving everyone in the world a share in the 
company. The sceptics said it was just @ gimmick, but the people were 
detighted. They asked Malcolm to become World President. When he 
accepted, the company became, effectively, the world government. 

"Didn't giving those shares avay devalue your share in the company, 
Unele?' 

‘Oh yes, of course, in manetary terms it did; but we put fifty-one 
percent into a trust. That way we kept control and now we had the 
power we wanted. When ‘we' told the countries to control their 
emissions, they jumped to it. But it wasn’t enough. The world was 


disease 
ef planet. 
company, 
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eases for the pollution 


dying, the sea already putrid and the land poisoned, Ninety-five 
percent of species had become extinct. It was @ terrible time. 

Tt was then that Malcoim had his great inspiration. ‘To save the 
Earth, we must leave it. The wortd is tired,’ he said. "It must be 
allowed to rest and given time to renew itself. We already have bases 
on the Moon. Now we must colonise the planets’. 

Thousands of spacecraft, more technically advanced than anything 
that had come befare, were built and, 
everyone on Earth happily moved to 
live on Mars and on Jupiter’s moons. 
That is why you and your family are 
living here on Px. Your parents signed 
@ contract with the Company to wark 

her for thirty years. In return, the 
Company will provide them with a 
new fasm and a pansion when they 
go-hame. 

‘Five more Peter, anly five more 
years and you and Matthew here will 
be living on Earth and studying at 
The Academy". 

‘Will they reatly take me at The 
Academy, Uncle?’ 

‘Sure to, Peier. Your parents are 
Company personnel. The Campany 
always looks after its avn. How atd 
are you now?" 

‘Seventeen, Uncle and Matt is 
sixteen’. 

‘Vieli then, im five years, you vill 
be just the right age fo enter The 
Academy, if you really want to 
bHecome @# space pilot you must 
keep up on your studies. You will 
need very high grades. Whai 
about you, Matthew? Do you want 

to be a space pilot tao?’ 

‘Oh na, Uncle Billy, 'm studying 


at were plaguing 
ey loved Ma ie Te maga 
going to he an engineer’. 


‘Welt now, I think-your father is right; it is bedtime. Of you go, I'l! 
see you in the morning’. 

Despite his promise to the boys to see them In the moraing, their 
uncle stayed only for one rest period, He was nervous that thé miners 
would begin their periodic movement of ore through the asteroids. 
The Gravitation Manipulation Technique that they used created tunnels 
through the debris and long trains of ore were pushed through them 
to be collected by alant freighters waifing on the perimeter. At such 
tires, the magnetic flux it created made navigation impossible. 

‘Kiss them goodbye for me,’ he said, shaking Victor's hand and 
embracing his tearful sister-in-law. ‘Tell ihem YH be back in another 
two years’. 

And then he was off. They watched his ship floating ayvay over the 
grey-green cabbages until The Pelican’s Jights faded into the distance 
and were lost in the utter darkness of the endiess night. 

It wasn’t until much fater that they discovered that Peter was 
missing. They assumed he had sneaked on board The Pelican. 
Frantically they tried to radio the departing ship, but the only sound 
that came from their radio was the strange whistles and clicks and 
wails that Matihew had often called the muse of the stars. 

The End. 
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~the best approach? 


WHY SHOULD ORGANISATIONS LOOKING TO 
MANAGE MULTIPLE ELECTRONIC DEVICES 

. CONSIDER A SINGLE MAINTENANCE 
CONTRACTOR? DARELL SMITHSON EXPLAINS. 


8 ts beyond doubt that 3 key part of the decision-making process when 
buying 2 new electrical appliance {be it a washing machine, in-car CD 
H or network server) is whether to take out @ service management 
agreement. It's virtually an aufomatic decision in the case of a server, 
butihe question still remains. 

However, with so many organisations looking far the best deals when 
buying new equipment, it’s unlikely anymore that every appliance will be 
supplied by the same vendor; just look around your office. ,.ate aij the 
PCs fyom the same vendor? Probably not: 

In this situation, when an appliance does faif, people are leit 
scrambling around looking for the mght contact numbers, service 
agreement, depariment namie etc, ete, all far each and every individual 
brane of appliance. \Wiitst all this ts taking place, the organisation is 
losing money and productivity. Surely there has to be a way for an 
organisation's overall service needs to be catered for under an umbrella 
agreement, by one vender? 
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Minimising downtime 

Despite manufacturers’ claims, nothing is infallifje! With the best will in 
the worid, there will be occasions (albeit infrequent} when problems arise 
and repairs are necessary. This is when the service engineer becomes 
your best friend, 

With technology advancing at expanentia! rates, and appliances now 
supporting more and more critical applications, the thought of downtime 
is unacceptable. As such, manufacturers offer numerous after-sales 
packages to provide users with the assurance that should a product 
suffer from a failure of some kind, a service engineer will be an siand-by 
to offer assistance. Bomestically speaking, such service management 
agreements (usually defined as extended warranty packages) may anpear 
costly in the first-instance, but when weighed up againsi an independent 
engineer's call-out and hourly charges, could reap benefits in onty a 
single use. 

Within the corporate arena, service management agreements olay a more 
Infegral cole in the initial purchase of a product. When committing to ihe 
purchase of a new piece of equipment, 2.9. 2 deparimental printer, one must 
be assured that nat only is the organisation purchasing at the best price 
available, but that it is aiso accompanied by a comprehensive service package. 
In the event of failure, the cost to the organisation in joss of productivity alone 
could easily outstrip the initial capital outlay for the equipment 
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The grim reality 
With more and more vendors offering compstitive products both in 
iemms of price and functionality, gone are the days when an organisation 
bought 'brand-X’ alone, In today's stereotypical organisation, muitipte 
brands co-exist Therefore, with several different vendors al! operating 
withig one organisation, one must consider the ramifications on the 
service manager. 

Fach individual vendor may offer a uniquely tailored service solution 
for its own range of products, which means that an organisation could 
realisticaily hald multiple agreements for multiple vendors. For exampte, 
consider the possibility that ‘brand-X’ 
operates six different products withia a 
particular camoany, as does four other 
vendors, each in tum offering a tailored 
service agreement for each product 
(email server, network printer, 
uninterruptible power supply (UPS), PC 
etc). in the event of ane of these 
products failing and an engineering ca!t- 
out being required, the host 
organisation must sift through 
numerous contracts in order to find the 
correct contvact for the carrect piece of 
equipment manufactured by a particular 
vendor, and so on, The amount of time 
simply taken to identify the appropriate 
service department/oontact may have 
potentially cost the organisation 
thousands in lost productivity. So, one 
must ask the all too obvious 
question... .vhy hasn't someone devised 
a hetter methodotogy far multiple 
product servicing? 


One for all and all for one 


An organisation neads rapid reaction to 
any technical problem that it may iace, 
but cannot necessarily afiard the time to 
deal with multiple service contracts. To | I\ 
address this issue, a select number of ; 
organisations have begun te look at how 
@ new service model can be executed. This has been particularly 
prevalent within ihe power and electronics industry. 

Within this sector, the implicatians caused by downtime can be 
catastrophic. Take for instance the ramifications of an Internet Service 
Provider (ISP) suffering a power outage, and all of its servers being down 
for a period of time: The consequences to its business, and the business 
of sts users, could be castly, 

As with any othar organisation, when purchasing equipment, 
companies in this sector lonk for the best specification and price ne 
matter the brand, so itis likely that multiple brands co-exist side-by-side. 
However, this is a niche market, and whilst different brands may offer 
similar performance (and be purchased on this basis}, the exact 
mechanics are individual end require experts to maintain them. So, this 
then drings us back to the premise that many brands generally mean 
many contracts? Nat necessarily. Enter the camplete service solution. 


Total Assurance 


in essence, the complete service salution is a simple idea — one 
organisation to provide the camplete service management far a!) devices. 
In practice, it is not quite that simpte. For example, it is unlikely that a 
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phoatocapier engineer could provide technica! support for a server fault! 

Behind the camplete service solution lies the fundamental premise of 
service management — expert technical assistance. As such, the 
complete service solution offers expert assistance for a specific genre of 
Products, be they photocopiers or UPSs. Let us take the UPS as our 
example. The UPS is niche product {particularly in the high-end segment 
where a single unit may invalve a five figure capital outlay), and whilst it 
May appear io the layman that a UPS is a UPS, in reality each unit can be 
fundamentally different. [bis hard to directly compare hyo 
manufacturers UPSs, as each unit integrates inherently individual 
technology and specifications 

around a commen design — that 
of offering 24x7 power 
protection and assurance. The 
UPS offers critical support so in 
turn needs service management 
to match its critical nature. 

Within this market place, an 
immediate response to any 
service need is imperative. This. 
is why certain manufacturers in 
the industry have paid close 
attention to the traditianal 
service management problems, 
and have devoted time to 
evolve this practice inte a 
complete one-stop service 
solution. 

One of the flaws of the 
traditional service model is the 
time it may take for an 
organisation to source the 
correct service agreement for 
carrect product. Within tite 
UPS industry, the problem of 
multinte brands co-existing is 
prevalent, which has led users 
io demand @ more focused. 
solution. In response to this, 
the industry has devised two 

mode}s of service Management: 

Third party service management — within this model, a single 
manufacturer Operates as the sole service provider fo the customer, thus 
providing direct service and support to every brand within the host 
organisation. in the event of a failyre, the user contacts the 
manufacturer, and ji will send one of its service engineers to address the 
technical probtem...in the RAC ar AA mould! Despite the apparent 
advantages of this method {one contact for all servicing needs}, the 
manufacturer must be abfe to service alt brands of UPS to a high level. 
As aforementtoned, all UPSs encompass individual specifications and 
technolagies, so it would be essential for the managing organisation to 
empioy expert engineers in all of the UPSs currently in the marketplace — 
an impractical solution. 

Qutsourced management (‘Total Suppare') — operating slong similar 
lines to ithe model above, the oytsourced management solution js 
executed through a single manufacturer acting as a service facilitator (ar 
agreement host}. In the event of a iailure, the user contacts the chosen 
host manufacturer for technical support. Once the call has been 
received, itis then analysed io discover which particular brand of UPS is 
at fault and whether the agreement host is equipped to support the 
device in question. Instead of sending the host manulacturer’s own 
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service engineer to service all manner of units, this service mode} means 
that the host manufacturer will (where necessary) outsource the 
maintenance of @ particular unit to the specific vendor. Through this 
practice, the user is beneffting from cost-effective, vendor-specific 
service management whilst enjoying a centralised support contact 
pracess. 

Of the tivo models above, the outsourced management method offers 
the user the advantages of a focused service management agreement 
without the aggravation of having to deal with multiple contracts. 
Within the high-end UPS sector, Total Support has bean recognised as 
the optimum service management method and has received recognition 
irom organisations such a5 Telewest, Tesco and Bank of Scottand. 
However, should this practice De restricted to just the high-end 
electronics industry? 


No job too small! 


Due to the critical nature of the UPS and its importance within an 
organisation, users are demanding Totaf Support across the entire range 
(from smatl nebvorks to enterprises). Traditionally, smaller units have 
not been covered by service management agreements such as Total 
Suppori, but with advancing technology allowing smaller and smaller 
units to Support larger systems, users are demanding the same level of 
service management as their larger counterparts. 

As such, manufacturers kaye adapted the Total Support model to cater 
for this sector, An example of how the applications for such a service 
model may operate is in supermarkets, where the organisation-wide 
EPOS cashier system may be supported by a large UPS, but individual 
tills have their own separate UPSs. Larger UPSs may require specialised 
support (from the host organisation or outsourced vendor}, but in most 
cases surrounding smatter UPSs, immediate support can be offered by 
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THE MINIDISC HAS NEVER REALLY TAKEN OFF IN THE WAY THAT 
THE DEVELOPERS WOULD HAVE LIKED IT TO, BUT HAS STILL 


ihe host organisation as the majority of failures in these units are to do 
with the natural life-span of the internal batteries. In cases such as 
these, the host is able to hot-swap the batteries on site no matter the 
brand of UPS. Through Total Support, the supermarket could call en 
‘echnical support for al] size of UPSs, thus assuring pawer protection for 
all of its systems. 


And the future. . .? 


Thraugh the development of Total Support service management 
agreements, the electrical and electronics industry is beginning to 
appreciate the needs of the user. Whereas vendor-specific service 
agreements offer excellent service and assurance, such provision is 
compromised by reality - the multiple brand conundrum. 

However, within marketplaces such as ihe power sector, 
manufacturers are now offering customer-iriendly service packages, 
The provision of a centrally managed, outsourced service management 
agreement is a simple.concept, and ane that provides the customer with 
24x7 assurance that no matter the fault {in either smal) or large units), 
technica) expertise will be available to offer comprehensive service 
support After years of operating within the canstraints of the 
traditional service management agreement, one can only speculate that 
more and more customers vill begin to migrate to a Total Support 
methodology. @ 


Darrell Smithson is Service Manager at MGE UPS Systems Ltd. MGE 
conceived the Total Support service model as part of a strategic focus 
on ihe servicing side of the organisation. Since its inception. the 
model has contributed significantly to the company’s averall growth 
and position in the market, culminating in a 2? percent year end 
increase in turnover. 
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SOLD QUITE CONSISTENTLY NEVERTHELESS. 


‘VEN IF CURRENT AND EMERGING AUDIO TECHNOLOGY 
OUTPACES IT, THERE ARE ENOUGH PEOPLE OWNING 
MINIDISC PLAYERS NOW FOR BLANK MINIDISCS TO BE 
AVAILABLE THROUGH SHOPS WELL INTO THE FUTURE 
EVEN IF SALES OF THE PLAYERS DROP OFF AND 
DISAPPEAR ALTOGETHER. JONATHAN ALDRED RECENTLY 
) = SOUGHT A TOP-OF-THE-RANGE PORTABLE MINIDISC 
ge ~—SSC~PLLAYER.. HERE HE NOT ONLY REVIEWS THE PRODUCT 
ge ~—S BUT ALSO EXPLAINS WHY HE CHOSE MINIDISC AS A FORMAT, 

~ WHEN HE HAD THE CHOICE OF TAPE, CD OR EVEN MP3 FLASH 


MEMORY CARDS. 


October 2001 


never liked vinyl as a recording medium. Some people still swear 

that you get the best sound reproduction off a vinyl record, but if 

that includes hissing. creckling and the occasional needle-jump, then 
i’d rather noi listen to the record at all. ¢ still have a big stack of 
favourite records that I will never sell, but am also fikely never to play 
on a record player ever again. I keep them for sentimental reasons and 
have yell over half of the tracks that are an these records also on CD. 

But I] must admit that vinyl dogs have one redeeming quality — with 
the lights down low or the room Jit up by candlelight, the gentle 
hissing and crackling in the background of the right kind of music 
played on a record player can be very ramantic indeed. Can anyone 
truly say the same of an audiotape? 

The answer has got to be no. Tapes can be recorded 
On again and again, and it is a sale bet that if you 
lend a tape to someone he or she will be able to 
go Straight to 4 piece of audio equipment 
capable of playing It, but that is where the 
good points of the medium come to an 
end. 

A few years ago i bought a new 
Hi-Fi. It was very expensive and 
had all the features I wanted — 
three disc changer, five- 
speaker Dolby surround 
sound,,. I could go on, 
but this ts not a review of 
my Hi-&t. Basically, though, I ™~ 
was happy that it had everything I 7 s 
needed. For about £50 more I could have 
fad one with a MiniDisc player built into it. 
Why didn’t T pay the extra? ‘After ali, F knew 
wheat 2 MiniDisc was and what advantages 
it could bring. 

Well, the problem with tha MiniDisc 
is that it has never really taken off in 
the way that Sony hoped it would. When 
it first came out it was hailed as the 
replacement for ihe audiotape — there vere evan 
albums released on the format. And then it seemed to 
disappear very quickly into obscurity. You can find blank 
MiniDiscs on safe in shops, but in the UK and elsewhere the 
MiniDisc remains a steady seller but with a presence that ranks quite 
lay within the public’s consciousness. 

And now there are CD-writers on the market, and MP3 players that 
can stare campressed audio data onto en almost unbelievably tiny 
fiash memory card. Will the audiotape finally die aut as a medium? 
Perhaps it will, but not in the foreseeable future. More importantly, 
how will the MiniDisc fare against this new competition? 

Ai the time T bought my Hi-Fi, the MiniDisc had such a low-key 
presence in general that I really did think it was on its way out, and if 
i wanted to record something I might as well record it on tape 
because thea T would be able to play it on the car stereo or my 
walkman. Since then I haye become increasingly fed up with 
auGiotapes as, one after one, al! my old concert recordings have gone 
distorted and, as a result of that, into the bin. Tt wasn't my Hi-Fi's fault 
— I know that because I checked on other cassette players. I stiil use 
the tape deck though — mainly because U-have vary little other choice. 

Recently I decided to buy a CD Walkman. Ajter only five minutes in 
the shop I had changed my mind - J had noticed the MiniDisc players 
that vere placed next to them. i had also noticed the MP3 players. I 
decided to go ayey and think about it. The next week i came back and 
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bought the MiniDisc player featured in this issue’s Produci Review. The 
reasons — it was smaller and lighter than the CD and tape players and 
because of its compression technology could store two or even four 
times the usual amaunt of music on a MiniDisc — 160 or 320 minutes 
instead of 80. 

I spurned the MP3 players for three reasons — firstly f can play MP3 
on my computer at hame, as I have very good speakers built into the 
monitor. Secondly, I am not likely ic want te put any of the MP3 files 
T downlead anto 2 V/alkman, as the ones T play on the Walkman are 
alt going to be off albums T have baught. Thirdly, MiniDises are 
extremely cheap nowadays and E can mix and match my CD collection 
as I please on any number of discs — why would I want my entire CD 
collection on one flash memory card? I am hardly going to went to 
listen to a hundred CDs or so-ail in one go. It might offer a choice, but 
so does picking up a couple of MiniDiscs before you go out 
wherever you're going. 
so which one did I buy? Well, f had decided that I 
wanted one with a buitt In radio and that left me 
with a choice of one (the Sony MZ-G750, £200). 
There may be other models by other 
manulsacturers, but this one had al! the 

features you could possibly have ina 
MiniDisc player and so it did not 
, maiier at all to me that it was the onfy 
y "ane of its kind available in the shop. 
The MZ-G750 comes with an optical cable 
for connecting it ta any digital source that 
allows an optical-out tanrection. There 
is also an optiona! analogue cable 
(RK-G136) for cannecting it 
to Hi-Fi equipment with 
audio out jacks (nat all Hi- 
I's or radios will have 
these, so do be aware that 
you need these to record fram 
tadio or other analogue sources). 
You cannot record from the huilt in 
radio — which is actually located in the 
y in-line remote —so thatis also something 
ym - you should be avare of before purchasing. If 
you do want to record from the radio, you need 
to be connected up to a suitable source by means 
~~ of the optional analaque cable. I was horrified, upon 
~ getting back home again, to discover that my Hi-Fi did 
not have the necessary analague-out connections. I was 

gfad i hadn’t bought the cable (if anyone out there can tell me if it is 
possible to connect my MiniDisc player to my Hi-Fi by means of the 
headphone socket, by the way, I would be extremely greteful). I will 
want to be able to record jrom the radio ane day, so this is samething 
I must eventually sort out. 

Radio aside, the main reason I bought the Walkman was to listen to 
my own selection of music fram my own CDs. After charging up the 
rechargeable battery using the adapter supplied, I put in a blank 
MiniDisc and recorded the same track at each of the three different 
compression mades,. LP4 did not sound quite as agod as Normal — the 
best way 1 can describe it is that ihe sound sounded a tittle dull. LP2 
however was just as clear as Normal, and this allowed for 2 hours and 
40 minutes of recording time on each 80 minute disc. This equated to 
three Stereophonics albums, and 3 smal! selection of ‘B-sides’ (they 
were from a CD, so T suppose you might call them ‘additional tracks' — 
‘B-sides’ sounds better though). Another compilation of tracks by 
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Radiohead, REM, Catatonia and three other bands equated to 42 
différent tracks on the one disc. Another disc that 1 recorded a fev 
days later took up 29, but only because all those were daace and 
Garage music tracks, which tend to be considerably longer. You can 
mix and match between the different record/play mades if you vant 
to — one track can be LP2, the next LP4 and the next one Normal, The : 
remaining time leit for recording, as shown on the display in 
recording-standby, changes every time you alter the default recording 
mode. 

i tried the earphanes out. They were goad but uncomlortable. Other 
peaple might not find them so, but I prefer headphones and I had 
bought a new ‘ 
lightyeight pair at 
the same time 
because my 
‘clased-cup’ ones 
were too heavy 
and unsightly to 
take with me 
outside, 

The shock- 
Hrotection is 
excellent. I tried it 
aut on the bus, 
which was shaking 
about all over the place, but stopped short of giving it a more rigorous 
test. I had, after all, just bought it and was not going to shake it any 
more than i had to. The radio, which uses the in-line’s connecting wire 
as an aerial, kept cutting out though. I was far from pleased with this 
but the problem disappeared the next time I charged up the main 

unit. The instruction manual neglects to say that you should 
charge it with the in-iine remote attached. This was a 
puzzle though — because as far as I can see, the 
™~ ramote draws its power fram the unii. Sull, 
: whatever the problem it has now sorted 
itself out The radio reception is 
M clear in my house and outside 
D> but not in the £88 office. 

That might be due to sore 
interference from all the 
Y equipment in the building — if I 
pul) the wire straight the _ 
interference mostly goes away. 
| The main unit comes with a carry case 

that clips onto a belt, and the remote has a 
clip that allows you io Secure it to your shirt. 

Track names {which have to be inputted 
menually onto the disc using the unit) are not shown on the remote, 
like they are on other madels, This is because of the radio circuit being 
in there, but there is a display that shows the track sumber and 
volume. The names, visible an the unit, can be as jong as 200 
characters and scrolt smoothly across the screen whenever you select 
a track. 

Tke remote can be used to select a track, play, stop, cGe, review, 
alter the volume, change radio station or band, and syitch the unit off 
altogether. Et is well laid out and I very quickly learnt how to do all of 
these things without tooking. 

Tracks on a Minibssc can, of course, be moved around or erased. 
This js easily dane and the unit can be set so as to automatically 
record on free space whenever a signal is received or record over a 
whote disc without having to go to the trouble of erasing. You can 
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choose to play tracks randomly or a number of times if you wish. You 
can also choose hefween three different bass settings. There is a 
decibel indicator on the screen and an indicator of remaining battery 
time, , 

The more money you pay for a MiniDise Walkman, the more hours 
of music you can get out of the battery. For this model yau will not 
need to recharge again for 14 hours if playing at LP2 (12.5 at Normal), 
or & {or 4} haurs tf recording. Normally, however, you would recard 
with the adapier plugged in. The times given far playing fram the 
Walkman will reduce if you alternate between the disc and the radio, 
but only sliahty. 





Tf you buy an optional microphene (mono or stereo}, you can us2 
the unit as a dictation machine. This has significant advantages over 
the use of chip-based dictation machines, as you can keep whatever 
you have recorded and will never have to erase over it. 

All in ail, this isa durable, light and stylish MiniDisc player that Iam 
very happy with and would recommend very highiy. 


What is a MiniDisc and how does it work? 

Minibiscs were developed by Sony in 1992 and are made by a number 
of manufacturers. The Sony ones came in a range of five different 
colours, through which the actual disc itself can be seen. Recordable 
MDs use magneto-optical technology, which allows you to record a 
miltion times without any loss of quatity {remember that old advert 
where the skefetan was still recording an his videotape even though 
he had long lost his eyeballs, ears and brain? Can it be that the people 
at Sony actually did re-write over a MiniDise that many times?). There 
is no distortion, hiss or noise interference — like a CD the MiniDisc is 
entirely digital. 

A laser inside the recording unit heats up the disc end demagnetises 
its magnetic layer. A magnetic feld is then applied and the 
demagnetised disc stores all these ‘zeros and ones’ on one side only of 
the 2.5 inch, plastic enclosed diskette. A digital compression 
technology called ATRAC (Adaptive TRanstorm Acoustic Coding) stares 
more sound in less space by extracting and Writing only those 
frequency components of the audio source that can actually be heard 
by the human ear. 

Positions, lengths and names of all the tracks on the disc ate stored 
In an area of the disc called the TOC (Table Of Contents}. The player 
reads this every time you insert’a new disc, or writes to it every time 
you secord, move, name or rename a track. 

Wher buying MiniDiscs it is always advisable to buy the ones that 
can hold 80 minutes at normal record and play modes. The difference 
in price between these and ones that hold less music is nat alt that 
great, and remember — unlike audiotapes, you can use and reuse these: 
durable diskettes practically for ever. 
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projects to make 


he design operates 
| ten a 9V battery and 

features 2 ‘fuzz’ effect 
and basic tone controls. 
The circuit uses easily 
available camponents and 
may he constructed in just 
a few hours. 


How dogs it work? 


Fiqure.1 shows the circuit 
diagram of the amplifier. It 
effectively consists of a 
preamplifier stage {IC3) 
followed by a small power 
amplifier based around the LM386 IC {1C2). 
Power is-switched to the circuit by tagg!e 
switch $1. Diode D1 provides protection if the 
pawer supply is accidentally connected with 
the incorrect polarity. Capacitor C4 provides 
high frequency supply decoupling close ta 
ICE, The input siqnal (from the guitar pickup) 
is connected between terminals P3 (stgnal) 
and P4 (ground}. The input siqnat is applied 
to the non-inverting input of operationa} 
amplifier FC1 via coupling capacitor Cl. 
Resistors R1 to R3 bias the op-amp input to 
aoproximately half of the supply voltage with 
C2 providing decoupling. The maximum gain 
of the preamplifier stage is determined by the 
values of resistors R4 and R5 together with 
variable resistor VRi. When the preamolifier 
output signal is at a relatively low level, 


P2() 
av 
BV 


Figure 1. Circuit diagram 
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diodes D2 ta D5 do not conduct and the 
output vavefom is simply an amplified 
version of that at the input. Adjusting the 
setting af ¥VR1.affects the gain of the 
preamplifier. A higher resistance setting 
results in increased gain. When the output 
signal level exceeds the point where the 
diodes start to conduct, the gain is reduced 
with the result that the output signal is 
effectively clipped. This part af the circuit is 
used io create a iuzz effect. 

Switch $2 1s used to select one af vo 
different fuzz effect settings. With S2 closed, 
diodes D4 and D5 are bypassed and the 
positive and negative halves of the waveform 
clip af approxtmately the same level. With $2 
open, D4 and D5 are connected in series with 
D3 resulting in unsymmetrical clipping. 








THIS SIMPLE GUITAR 
AMPLIFIER PROVIDES A 
HEADPHONE OUTPUT AND 
[S IDEAL FOR USE IN THE 
HOME ENVIRONMENT 
WHERE IT ALLOWS THE 
GUITARIST TO PRACTICE 
WITHOUT BLOWING THE 
ROOF OFF! 


Because of the difference in harmonic content 
this creates 2 different sound at the output. 

Output signais from IC1 are coupled to 
sower amplifier [C2 via C5. Variable resistor 
VR2 conirols the input level to the power 
amplifier and is used as the master volume 
control. Series resistor R6 helps to ensure 
that the amplifier is not overdriven, The 
power ampliiiér stage also incorporates basic 
tone cantrals ¥VR3 and YR4. Tone contro} is 
achieved by adjusting the frequency response 
of the amplifier using resistors and capacitars 
connected in parallel with the IC's internal 
ieedback components. Capacitors C6 and C7 
provide supply decoupling close to IC2. 

The output of IC2 is AC coupled by C12 to 
output terminal Pé. A limited output vis REO 
is available at P5, 
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IN3001 
1N4148 


Figure 2. Semiconductor connection details 


Building the Amplifier 

The areplifier can be built using standard 
consimuction media such as matrix board, strip 
board or PCB. As with mast high gain circuits, 
some attention should be paid to camponent 
layout if nolse pickup and instability are to be 
avoided. Interconnections between components 
should be kept as short as possible with input 
and output wiring kept separate. Input leads 
should be screened to reduce the chance of 
coupling the output signal back to the input and 
to avoid excessive levels of mains derived hum. 
It is sensible to run separate power leads to the 
preamplifier and power amplifier stages. The 
positioning of decoupling capacitors is critical. 
C4. should be connected as close as possible to 
IC] whereas Cé and C? are best positioned 

near IC2. Connectians to panel mounted 
controfs such as the potentiometers (variable 
resistors} shoufd be short and if the 

camponents are mounted - 
off board may require 
screened lead. 

As always, it is 
essential to pay 
attention to 
component polarities. 
Figure 2 shows pinout a 
details for the 
semiconductors. The 
polarity of electrolytic 
capacitors is usually indicated on the 
component body. Normally, the negative tead is 
marked by a minus (-) symbo! nearby on the 
case. The negative lead fs also usually the 
shortest. Conventions may vary so please check 
if unsure, Similarly, make sure that the battery 
clip is connected the right way round, The 
positive lead is connected to terminal Pl (+9V) 
and the negative lead to P2 (DV). 


Holising 

The circuit may be housed in a small plastic 
case Or any other suitable housing. Adequate 
room must be allowed for the ootentiometers, 
switches and battery. Always take care that 
none of the components short out when the 
case is fitted together. Allow sufficient space 
around ihe components for efficient cooling. 
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In normal use, with adequate yentifation, the 
camponents do not operate at an excessively 
high tempereture. However, the power 
amplifier section may run at an elevated 
temperature when driven hard, Remember to 
allow for access so thatthe battery may be 
easily replaced when required. 


















Testing the Amplifier 

No special fools or equipment are required to 
test the arnplifier but tf a sine weve signal 
generator and an oscilloscope are available , 
these will allow the carrect operation of the 
circuit to be verified before connecting a 
guitar. If available, it is also useful to connect 
a multimeter in series with the positive power 
supply rail in order to monitor the supply 
current when the circult is first tested. 

To ensure personal safety, it is 
recommended that the circuit board is 
temporarily installed in its housing during 
testing a5 components can occasionally 
explode if they are incerrectly connected or 
under certain fault conditions. Hovrever, do 
not permanently install the circuit board until 
tesiing is complete as it may be necessary to 


gain access to the circuit if a Fault or error 
becomes apparent. 

Check that Si is set ta the ‘off position. 
Connect @ suitable 9V battery (PP3 or 
equivalent) to the circuit as shown in the 
wiring diagram (Fiquré 3). Set VR1 to 
minimum resistance, Set VR? to the 
minimum volume setting and VR3 and VR4 to 
the centre position. Close switch $2. 

Connect a sine wave generator set to lkHz 
or other suitable audio signal source between 
P3 (input) and P4 (OY). The leve! of the signal 
source must be adjustable fram zero up to a 
fev tens of m¥ and to start with should be 
set to minimum. Some method js required te 
monitor the output of the ampfiffer. A pair af 
headphones is fine. To prevent possible 
damage to the headphones and your hearing 
when first testing the unit, it is recommended 


that the headphones are connected in series 
between terminals PS (limited output) and P7 
{OV}. An oscilloscape may also be used ta 
monitor the output. 

sivjich on the amplifier (close $1). After an 
initial click the output should remain silent. 
Advance the setting of ¥VR2 about a quarter of 
Hs travel and siowly increase the input signal 
fevel. The signal should be clearly audible at 
the output, At low tevel, the output should 
faithfully reproduce the input signal without 
introducing @ significant degree of distortion. 
If a4 Sine. wave 15 applied to the input, the 
output should also be sinusoidal. Adjust the 
setting of ¥VRI so as to increase the gain of 
the preamptifier stage. As long as the input 
signal tevel fs sufficient, a point shauld be 
reached where the preamplifier stage starts 
to clip. The effect of diode clipping is 
illustrated in Figure 4. This creates an audibly 
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harsher sound at the output. When monitered 
using at oscilloscope, the clipping effect. 
should be clearly recognisable (see Photo 1). 
Opening $2 should result in a slightly 
diferent waveform and increased output 
level. Careful observation will show that the 


Negative half of the «seers 












wavefarm clips at 
a fovrer fevet than 
the positive half. 
Photo 2 shows the 
sort of wavefarm 
Oroduced. 

The effect of 
tone cantrals VR3 
and ¥R4 may not 





be immediatety 
obvious when driving the amplifier with a 
single frequency test signal and this.feature is 
best tested with a guitar connected to the 
input. Altematively the frequency response 
may be checked by sweeping the frequency of 
the test signal over the audio frequency range 
whilst observing the level of the output siqnal 
compared to the input signal. For this tesi, the 
Input signal Jevel and the setting of VR1 should 
be adjusted so that clipping does not occur. 

When testing the amplifier far the first time, 
it is tmportant to watch oul for signs of high 
frequency instability. li this prablem is going 
to occur, % is more likely to be present when 
VRi and VR2 are set for maximum gain and 
when the tone contrals are adjusted to provide 
treble boost. Instability may be present 
continuously or just an the peaks of the output 
waveform. The problem is best detected using 
an oscilloscope 
as the effect is 
not always 
audible, If an 
oscilloscope is 
not available, 
pointers ta look 
out for that may 
indicate the 
presence af 
high frequency 
oscillation 
include a whistling sound from the 
headphones and a sudden rise in supply 
current level if the gain of the amplifier is 
increased when there is no input signal. lf 
iastability ts found to be present, switch off the 
amplifier and double check the component 
values and wiring layout. 


Using the Guitar Practice Amplifier 


The amplifier offers a simpte way to practice 
at home with @ minimum of annoyance to 
other occupants and is therefore primarily 
designed to be used with headphones. The 
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Figure 5. Connecting a loudspeaker 





input §s relatively high impedance {about 
160k) and will accept the output fram most 
types of transducer. However, always check 
that the guitar is compatible with this type of 
input before can fection. 

In addition to use with headphones, the 
— main output at 
\ PS will drive an 
' Bohm 
loudspeaker if 
required. The 
loudspeaker 
could be 


afin 





Figure 4. Diade Clipping 


enclosed in the case but if the enclosure is 
relatively small there wiil tend to he a lack of 
bass response. Therefore, it is probably better 
to fit a suitable connector so that an external 
soeaker cabinet may be connected. A switch 
may he fitted to select either the internal 
loudspeaker or the 
external output. 
Thea evailable 
power is limited, 
so don't exnect 
tao much valume, 
Care should be 
taken never to 
short the main 
output to P7 (or 
any ather part of 
the circuit) as this 
may result tn trreperable damage. The drive 
cursent at PS is limited by R16 and therefore 
this output may be used to drive low 
impedance headphones. The main outout at 
P6 has na additional limiting resistor and 
therefore caution is required if the output Is 
used to drive headphones, In aither case, the 
output around connection ts made to P7 (OY). 
in order to obtain the best sound it is 
usually necessary to play around with the 
volume and tone contro} settings. To use the 
amplifier without the fuzz efiect, set ¥VR1 to 
minimum gain position. Then adjust VR? toa 





Suitable volume jevel. When the fuzz effect is 
required, carefully increase the setting of VR1 
until the desired tevel of distartian is 
abtained. Itis sensible to reduce the 
amplifier volume before adjusting ¥R1. Try 
both settings of $2 and adjust tone controls 
VR3 and VR4 to see which sound is preferrec, 


Experimenting with the Tone Contrals 


Same readers may tike to experiment with the 
response of the tone controls but some caution 
iS required as too much gain at high frequencies 
can resutt in instability. Changing the values of 
capacitors C9 and Cll will after ihe 
frequency response of the circuit. 
Simiariy tf the tane control components 
(R7, RO, ¥R3, VR4, C9, C11) are omitted, 
the response will be flat over much of 
the audio frequency range tailing off 
only at fow and high frequencies. In this 
case the voltage gain of the amptifier is 
determined by the internal feedback 
camponents of 1C2. So as to maintain 
Stability, where R9 is fitted, the value 
Should not be less than 10k, 


Battery Life = 

Battery life is dependant on how the 
amplifier is used. Tf the unit is used to 
drive 3 loudspeaker at full volume, it 
will drain the battery more quickly than when 
itis used at comparatively fow volume tevels 
to drive headphones, For best performance 
always use a long life alkaline battery. 


Parts List 
Resistors (minimum B.SW metal fitm) 


RI 100k | ij 
R2.3.9 10k 3 
R4,5 Ik 1 
Ré &7k I 
R? 220R 1 
RB 10R J 
R10 120R l 
VR1;4 100k variable pot lin, 2 
VR2 10k variable pot fog. 1 
VR3 ik variable pot fin. 1 
Capacitors {voltage rating 18V or grealer). : 
C1,4,6.8.9 100nF Ceramic. 2 
jor? a, 5 10uF Electrolytic 3 
C7 100uF. Electrolytic | 
cia 4InF Ceramic “T 
Ci 1 10nF: Ceramic t 
Ci2 220uF Ceramic: 1 
Semiconductors 

Ici L351. 1 
IC2 LM386N- 1 ] | 
i) 1N4001 1] 
D2- a IN4148 I 
‘Miscellaneous Items. 

$1.2  — SPST.toggte switch } 
Pi-P7 PCB terminal pins. 7 
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Diary Dates 


2 — 4 October, ExCel, London. 
WorkPiace 2001. 
Tel: 020 8910 7910 

WAYAYAN nt. 


2 - 4 October. NAC Stoneleigh, Coventry. 
Osnamic Worehous= 
Tel: 01322 660 070 
Fax; 01322 667 633 


2 — 4 October, Olym ple, London. 
hicike: Research Shon 

Tel: 0207 970 6561 

Fax: G207 970 6740 . 


2-4 October. NEC Birmingham. 
Sunace World 2007. 

Tel: 01442 878 787 

Fax: 01442 876 888 


3 — 4 October. NEC Birmingham. 
Profane let 

(fonnery Proje Monegement Exhitvivon). 
Tel: 620 8541 5040 

yew? im u maa 


~ § October. NEC Birmingham. 
Protecting Groundwater 
Tel: Q121 raul oe 
vA enviran ency, SDV 
5 - 6 October. NEC Birmingham, 
Natonal Fanchis= Show: 
Tel: 020 8394 51060 
Fax: 620 8785 3388 


7 October. Shepton Mailett, Somerset, 
Joy & Tram Cofleiors: Arr 

Tel: 01373 452 B57 

Fax: 01373 462 557 


8 - 31 October. NEC Birmingham. 
Meials Engineezing 2001. 

Tei: G1737 855 528 
wvw.dmoworldmediacom 

g - 10 October, SECC discs: 
HEE ital fngin FETIND ret SEI as 
Fel: 61732 359 990 

VAY. E 





9 - 10 October. Wembley Exhibitlen Centre, 


London, 
fAfemainess 
Tel: 01244 378 888 


WVA.S star. 


g — i1 October, Messe Stuttgart, Stuttgart, — 


Germany. 

Enibedseg Stems Conference {ESC} Europe 
Tei: 020 7861 6330 

youve etiembedded.com/ 


10 — 11 October, Olympia, London. 
Webmaster — interne: Shove. 

Tel: 02483 469 G60 

Fax: 01483 534 B47 


12 — 21 Octabar, SECC Glasgow. 
iseal Home Show Scotland. 

Tel: O20 8515 2000 

yor gmaw5rlimedia.com 


i4, Octeber. NEC Birmingham. 
iy & Tram Coffeaars Fair. 
Tet: G1949 21374 
16 — 17 October, ExCeL, London. 
Propay Computer Shiny 
Fei: 01273 836 800 
yaw, pcsonline.co.uk 
16 ~ 1B October, Olympla, London. 
Rrogghena Communakanots Curepe. 
Tel; 620 7610 3001 

We broadoand-conyenti 
16 — 18 October, ExCel, London. 
ried EATO, 
Safety, Health & Environment Solutmns. 
Tel: G1732 377 646 
Fax: 020 8747 3B56 
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WHAT'S 


ON im Oct & Now 


Exhibitions 


‘§Filovemher. Naw Munich Trae? 
“Far Centre 


PradiMroniéa 2007 





The 14th Internationat Trade Fair for 
Electronic Production takes place in Munich 
this Nevember under the banner of 
Productronica 2001. The last time it was held 
was in 1999, when some 57,000 visitors 
came to view the offerings af 1,793 
exhibitars. 

Producironica focuses on the entire 
electronics-manufaciuring sector, including 
services. Visitors wil] have access fo 132,000 
square meters of top international products 
as presented by the world’s leading suppliers 
in this market. 

Southern Germany is one of the jargest 
high-tech regions in Evrope. Many of the 
fair’s visitors are from this region, and many 
also Journey to Productronica from many 
places ail around ihe world. More than 
15,080 yisitors at the 1999 event came from 
the Untied Staies and Asia. 

The floorspace will be divided up into the 
following product sectors: manufacturing 
technologies for PCBs and other circuit 
carriers; test and measurement; materials 
processing; soldering technology; 
components manufacturing; product 
finishing; technolegies in cable pracessing; 
component mounttechnology; micrasystem 
technology; and semiconductors 
manufacturing. 





4h — 15 November, Royal Hinf 
Centre dingliston, Erinburgti- 


LABtaxiiLabaratory 
‘Services Exhibition}; 


pein 


With the demise of the Lab Show in London 
éarlier this summer, a new two-day trade 
event in Edinburgh looks set to take over as 
the industry's main showcase in the UK. 
LABtex is aimed at those who specify oar 
influence the buying of all types of 
laboratory and scientific equipment and 


services. The event, which is being held in 


association with BIA Scotland, the Scottish 
Optestectranics Association, and the 
institute of Nanotechnolagy, will include an 
exhibition, seminar arograrame and a 
conference, which will address severel tapics 
of current concern (such as e-procurement; 
health and safety, recruitment and retention, 
and business growth and expansion). 
‘Positioning this.event in Scotland makes 
sense,* explains Don Morrison, MD of Bon- 
Mor Productions Ltd, the organisers of the 
event. ‘Scotland has 4 worldwide reputation 
for scientific research and is the logical 
choice for an event of this type. Whilst the 
IT and electronics sectors may be suffering 
from 4 downturn if the global market, recent 


news in the biatech sector is extremely 


encouraging and the recent announcement 
of a £75m funding award to Scottish 
universities (made through the Science 
Research Investment fund) will give a 
welcome boast to exhibitors’, 

Visitors to LABtex will be able to see a 
wide range of equipment on display for 
analysing, testing, monitoring and 
measuring in the lab, the factory or the field. 
With around 100 exhibitors, ihis is expected 
to be the biggest event of its kind this year 
in the UK and it wil! be a major networking 
opportunity for lah technicians and scientists 
working in a diverse range of ereas — 


academic, medical, biosciences, 


pharmaceuticals, oi] and aa$, food and drink, 
and many others. 
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Tel: 01398 323700 

Fax: OF 398 323780 

Emoit! dmcv@oointorons €0.uk 
rie SD2S. COM 
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8 trade event open exclusively to broadcast 
professionals. It has grown, over the past 
twenty-five years, into the mast important 
event for broadcasting to be held in the UK. 

Attracting manufacturers and suppliers of 
sound broadcasting equipment and services 
from around the worid, the SBES is now the 
only exclusively pro-audio show fo held in 
the UK. As such, it is the ideal annual 
meeting place for sound broadcasters from 
independent radio, public service 
broadcasting, community and hospitat 
broadcasting, TY sound, post-praduction, 
and freelance sound recorders and 
producers. 

Renning concurrent ta the show will be a 
series of seminars on tapics such as digital 


audio networks for broadcast, audio playout 


and distribution systems, sound systems 
within live Oroadcast studias, digital audio 
mixers, studio construction and 
infrastructure, recording on tocation, 
‘webcasting: where have we got to?’ and 
transmission: quality or quantity’. 


Ticke’ Hotline: O1491 G14447 
wee digitalsalutions200 | com 
PA ihediotaicamerasnow com 





Far the first time, these avo 
exhibitions will be running 
alongside each 
other. Entry will 
be free for the first 7,000 people to pre- 
register online and visitors will be able to 





digital solutions 


Gtlobex 2001 


The Sound Broadcasting Equipment Show is 


move freely Detween the two events, which 
are boih Jocated in the ExCel exhibitian 
venue, London. 

Digital Solutions is aimed at buyers of 
digital print producis and workflow 
technology. All the latest praducts and 
services will be on display and there will 
also be free seminars and an education 
programme dedicated to hetping 
newcomers further understand the benefits 
of "buying in’ to the digital process, 

The Digital Camera Show will run a 
comprehensive education programme atong 
similar lines te this. Like the Digital 
Solutions show it will also be free. 

More digital cameras are now being 
bought than conventional 35mm ones and 
it iS predicted that there will be more 
digital cameras owned and in use than 
35mm cameras by the end of 2002. if you 
are planning to be part of either of these 
statistics, then The Digital Camera Show 
wilt be well worth visiting this November. 


Engineering & Graduate Recruitment 
shows in October/November 
www.engineerjobs.co.uk 


Targeting both experienced and graduate 
engineers throughout the UK, the National 
Engineering Recruitment Exhibition 
includes 2 Series of company presentations 
given by exhibitors to introduce their 
companies and highlight jab apportunities 
to potential candidates. 

Recruiters common to both exhibitions 
will include BAE Systems, BOC Edwards, 
Cisco Systems, National Air Traffic 
Services, The Patent Office and the Royal 
Navy. Lockheed Martin and Cranfield 
University will only be available at the 
london venue, whilst DERA, Honda UK, and 
Land Rover will only be available in 
Sirmingham. 

Free shuttle services to the exhibitions 
will be avaitable from Aston University, the 





University of Birmingham and UCE every 
hour on the hour. A booking form will 
appear on-ihe website shortly before each 
event. 


Like the NER exhibition, this is a free and 
convenient way of listening to and talking 
face-to-face with a wide range of graduate 
employers. Over 130 graduate recruiters 
fram all over the UK will be present, and 
they witl be looking for graduates fram 
many and varied academic disciplines. 
There will be free careers seminars and 
company presentations, and a quiet area 
will also be provided for those wha just 
want to sit and think for a while, or need 
somewhere to fill out a form. 

Free transport will be provided from 2 
number of UK focations ~ details of which 
Will appear on the site around the second 
week in October, 


_ 


40 recruiters from 
areas such as 
sciences, 
engineering, 
marketing, sales, 
finance and 
teaching will be 
available at this 
exhibition. As fs 
the case with National 

Graduate Recruitment, free transport will 
be provided and details will be placed on 
the web site four weeks prior to the date of 
the event. 


enterprise 


fear daste Reonutfavcady 
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iPlease.seénd (details ‘afievents<and 


exhibitions ito iatdred@kanda:com 
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Electronics and Technology Recruitment 
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on SALES & MARKETING 
os Email: aaronk@soljobs.com & andyr@soljobs.com. Website: www.saljobs.com 
SOLUTION TECHINICAL RECRUITMENT, The Tower House 

y Hign Street, Aylesbury, Bucks HP20 ISO 

ati §—Te1,01296 336036 = Fax.01296 336037 








SOLUTION | j —_ , 
. Pigase use the template of Sales Markeiing & Applications, with the contact details of Aaron 


Keep, e-mail — Solution is a spectalist recruitment consuliancy that has consutliants focusing on 
set sectors of the technical markei. Due to substantial growth and demand within the 
elecironics division we are looking to hear from candidates that heve a strang commercial 
background within sales and markeiing, cupped with an electronics qualification and are ready to 
make the next move in their career. 


We are seeking applicants from any of the jollowing market sectors: - 


SEMICONDUCTORS « PASSIVE COMPONENTS ° 
PCB’s * POWER SUPPLIES » BROADLINE DISTRIBUTION « 
CONNECTORS * FIBRE OPTICS * BLUETOOTH ¢ RF & MICROWAVE 


The typical types of individuals that we would like to hear from are: - 
AREAS SALES MANAGERS « FIELD APPLICATIONS 
PRODUCT MANAGERS *« FRANCHISE MANAGERS 
FIELD SALES ENGINEERS « INTERNAL SALES 


CURRENT URGENT REQUIREMENTS 


Position Salary Ref 

Internal Sales Executive (Aylesbury Based) £17,.5k 3913 
Field Application Eng (Semi's) £Neg 3930 
Area Sales Manager (Consumables) £22k 237 
fechnicat Sales Eng (Telecoms) £70k a7 | 
Internal Application Eng (Semis Based in Bolton) £1 /k 393 | 
Product Manager (Power) East-Sussex - £28k a734 
Sales Engineer Power Products UK Eire £Comp 3843 
Account Managers (PCB) France / Germany to£30K+ 394 | 
Business Development 

Manager (3G / Wireless Technology) taf50K + Bens a5 
Product Manager (Wireless Technology) toZ40K + Bens 3946 
Business Manager (RF / Microwave Tecnnology) tof55K + Bens 3926 
Sales Engineer (RF Systems) toi30K + Bens ao 3 
Sales Manager (High Voltage Power Supply) tof45K + Bens 3904 
Technica! Sales Eng (Technical Ceramics) tof30K + Bens 3889 


There has never been a better time to further advance your career within the electronics arena. 
The above ere just a few of our opportunities that we are assisting our key clients with, they 
currently have a wide range of permanent positions and would welcome the opportunity of 
discussing the options with you. 


Far more information and an intial discussion contact Aaron Keep or Andy Raymond or 
vist our web site www.saljobs.com 
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TEST & MANUFACTURE 


Email: aaronk@soljobs.com & andyr@soljabs.com. Website: www.soljabs.com 
SOLUTION TECHNICAL RECRUITMENT, The Tower House 

High Street, Aylesbury, Bucks HP20 |SQ 

Tel. 1296 336036 Fax.0)296 336037 





Solution are currently working with a number of organisations recruiting for the electronics industry in 
sectors such as aerospace, automotive and telecommunications. 

Our experienced consultants are always looking for skilled candidates who are working in these 
specialist areas: 


MANUFACTURING * PRODUCTION *° QUALITY 
PURCHASING * TEST *» TECHNICAL * AUTHORSHIP 
SOFTWARE ¢ PCB DESIGN (TEST & DEVELOPMENT) 


If you are looking for an exciting career opportunity, or a new challenge. Please call Nicola or 
Jimmy on 01296-336036 for an informal discussion. 


PCB Designer 


Salary: £Excellent 
Midlands 
Rei: |F/5409 


Our client, who specialises in the Aerosnace Industry, seeks a PCR Designer. 


The candidate will produce concept and detailed design schemes irom customer specifications, working 


to programme schedules and budgets alongside customers, suppliers and other disciplines in a team 
environment (he candidate should be qualified to ait least HND level or equivalent in Electronic 
Engineering or similar discipline. Three to five year’s experience of muttitayer PCBs, both surface mount 
and plated through hole technology. He/she should have an understanding of EMC and signal noise 
control techniques, The candidate should be familiar with SUNN workstations and UNIX. He/she shattd be 
able to demonstrate ingenuity using CAD (Cadence Allegro preferred) Sirong communication and 
interpersonal skills and able to contribute effectively in a team environment 


Project Engineers 
Up to 220K 

Buckinghamsnire 

Ref 5454. 


Our client is a well established sub contract manufacturer to the elecironic industry. They are 

currently looking to recruit 2 project engineers due to company expansion. 

The candidate will have attazined.academic qualtiications in higher education relevant to the 

electronics industry and have had experience working in an electronic manufacturing environment. 

The cancidate will be self-motivated with a high degree of initiative. 

Responsibilities include: 

¢ Assisting the test department wrth fault finding and problem solving. 

e Assessing the suitability of alternative electronic components for the manufacturing process. 

* Ligsing between the company and the customer during new product introduction end to gather all 
Geiails. of the project required for manuiacturing. 

* Providing sales vith quote details by gathering labour estimates ior manufacture and test 

* Progress internal sales orders, prepare information for documentation control, identify and 
procure tooling, jigs and fixtures. 

« Assist in identifying and installing nev’ manufactunng methods and processes and be effective in 
the training of supervisors and operators. 

* Providing continuing producti support ior the tiie of the project 
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"a SOFTWARE & HARDWARE 


Email: aaronk@soljobs.com & andyr@soljobs.com. Website: www.soljobs.com 
= 7 SOLUTION TECHNICAL RECRUITMENT, The Tower House 
' “9 High Street, Aylesbury, Bucks HP20 ISO 
ai Tel.01296 336036 Fax, 0| 296 336037 


SOFTWARE/HARDWARE ENGINEERS 


SOLUTION 


ls your current role repetitive? 

Does your current company technologically restrain you? 

Are you ready to rise to new challenges? 

Is a secure career important to you? 

Do you have a minimum of 2 years software / hardware experience? 


Then we would like.to hear from you. 


Solution technical Recruitment: ts a specialist consultancy focused purely on set'sectors of the technical 
electronics market 


Due io substantal success and growth within the specialist electronics arena, we are looking to hear from 
career minded enginzers that have an impressive commercial and academic background and who are 
serious about their tuture. if you are dynamic, energetic and have the ambition to be part of some of the 
UK's most elite engineering teams, then we can help you with your next career move. 


Candidates from the following areas are of interest: 


IMAGE PROCESSING/GRAPHICS ° AUDIO/VISUAL BROADCAST 
SET TOP BOX » DEVELOPMENT ° WIRELESS LAN ° DEFENCE 
MOBILE TELECOMMUNICATIONS » DATACOMMUNICATIONS 
HIGH SPEED DIGITAL DESIGN ° INSTRUMENTATION ©« DIGITAL 
SIGNAL PROCESSING > WIRELESS COMMUNICATIONS 
BROADCAST/REMOTE NETWORKS *-TELECOMMUNICATIONS 
AEROSPACE * AUTOMOTIVE 


Typically, you will be one of the following: 


SOFTWARE ENGINEER * SENIOR SOFTWARE ENGINEER 
PROTOCOL ENGINEER ° PROJECT MANAGER 

PRINCIPAL ENGINEER ¢- ASIC DESIGNERS ° FPGA DESIGNERS 

RF DESIGNERS * TEAM LEADER 

HEAD OF SOFTWARE DEVELOPMENT * ANALOGUE DESIGNERS 
MIXED SIGNAL DESIGNERS 


Security and a progressive career path are on offer from some of the UK's and Eurape’s most respected 
organisations, so if you have what it takes to be considered for ihe Elite teams of today, we would 
welcome the opportunity to discuss your career in detail, 


For more intanmetian or a confidential chaz, please contact our Specelist Consultants on 04296 336036, 
Or e-mail —info@soljobs.com 
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an online 
husiness with 


C nultiactive. = 


E-commerce is not just for big husiness any more... 


Use ecBuliter Pro to create a professianal Web site to accept orders and enquiries online. 


a and ¢lick your way te a seady-to-do business ath feb site as you wark through the Viizard-titiven input screens: 





Ib 








Sn Fill in your company gad. product information or Enhance your sits vith foges, animations, produc 
shots and other grephics ya Add your catalogue items > Choose your template design and colour 
scheme > Upload your site io the World Wide Web! 


ecBulldar Pra affers you over 500 combinations of cusiomisable templates. These templates are designed 
with business in mind, have dear ravigational features, small iile size, and advanced iunetionality. This 
alidws you ta ceate and establish your awa Wed site and the flexibility to manage it as and when you 
chaase, without Raving io iely on expensive external resources. 

Select from intemational quences including the Euro. Add tax and shipping charges to accept orden from 


anywhere in toe word. The shopping can enables your cistemers to purchase multiple products fram you safe 
in the knowledge that their details are protected using digita! cenificates for secure transactions, 





= — - : z = 
—-_ © @ a 

eee 

i 


3 Fach Web site created by ecBullder Pro includes: Visitiour 
Profile page: Far your company orefile, address and contact details HI 100 Marketing pages: Promote your 'B ery pt ees 
business with desciptions and araphics @ Storefront page: jo showease your products and services wilder 
B 2,000 Catalogue items: featuring a Web page and graphic for each product or service offered - , 
Wi Built-in browser: Simulate and maintain your Web site on your own computer using the previews mode denionsti ation site, al ! 
@ Order and Enquiry farms: tach pace or catelogue item links to a secure Web-based messaging system far WWW-echuilder.co uk | 
customers to place orders and enquines with SS ee ee 
you @ Site promotion: Your Web site will be > _ | 


automatically submitted to Intemet search 


engines based on the keywords yau choose clue Pry 


ecOrarDesk: to accept and despatch mutiactive, 


orders trom your new cnline customers as yell [ Please send me a free ecBullder Pro irisi CO 
as Ceating sales repos, 





Survey your visiiars. This valuable shopper 
information vith order or enquiry infarmation 
can then be uansierted to your accaunting, and 
customer Management programs such as 





rosrio: MunTaativa Software Lt I 
Bridge Hause, Ricae Aventis j 





‘ys 
LA, 
iS 
fe 


atea~n ” ee 
; t ior ~ —_ _ __. __ -Prsteadde: aa Malfenhted, Beastie 
laximizer, ior order processing and fulfiiment. ; —— St6 1 Enatand ' 
ie: Fax: ie = 248 {apes 587777 i 
Bridge House, Bridge Avenue Why not complete the coupon and fax the Whale page tous? = Webi WRI, matitantiveso. uk 
ttaidenhead, Berkshire. 516 iRR England ee ms 200s mt mee ame tot — —— 


Alternatively download this and J other: trial 
products from: ww. multiactive.co.uk 





iultiactive. 





ers sin best Altatemt: Theta sad 


THE TELECOMS INDUSTRY MAY 
BE IN THE DOLDRUMS RIGHT 
NOW, BUT THE TECHNOLOGIES 
CONTINUE TO ARRIVE THICK 
AND FAST. THE TECHNOLOGY 
TO BE DISCUSSED THIS MONTH 
- BLUETOOTH, NAMED AFTER A 
10TH-CENTURY VIKING KING - 
ISN'T PARTICULARLY NEW, BUT 


THE FIRST PRODUCTS ARE NOW 


BEGINNING TO HIT THE 
MARKETPLACE, 


cross-industry ‘special interest group" 

(SIG) that was founded back in 1998. 
The taunder members of Bluetooth, which has 
a web site at vaww.bluetooth.com, include 
Ericsson, Nokia, Intel, 18M and Toshiba. Since 
its formation, all manner of telecommunications 
and IT companies have jumped an board. At 
the fast count, nearly 
2500 organisations had 
signed up to the SIG. 

Bluetsoth’s raison 
d‘atre is a short-range 
point-to-point radio 
communication 
Standard that’s slated to 
replace tangle-happy 
cabling and the less- 
than-reliable IrDA {tine- 
of-sight infra-red) 
system. The most most 
obvious applications are 
ihe transfer of data 
between mabile 
computers, hand-held 
peripherals and mobile phones. Nokia sells a 
‘connectivity pack" ihat includes a pair of 
Bluetooth transceivers. One takes the form of a 
replacement battery pack for its 6210 GSM 
mobile phone, while the other is a mini- 
PCMCIA card for a portable computer 
(unfortunately, the drivers onty cape for 
Windows 98 or later - and nat, as one would 
logically expect, Windows CE devices). With 
this £200 kit, you can use your 6210 as a truly 
wireless modem. Although the 6210 doesn't 
suppart GPRS, itis compatible with Orange’s 
HSCSD system, which will deliver transfer 
rates of up to 28800bps (against GSMs top 
rate of 9600bps). 

li our experience with the Nokia product is 
anything to go by, Bluetooth is going to bea 
resounding (and idiot-pracf} success, The 
hardware is easy to install, being true ‘plug- 
and-play’, Nor did we have any trouble with 


B lueteoth is, in actua! fact, the narme of a 
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the Windows software. Afier rebooting your 
notebook, you can ren the "Bluetooth 
Neighbourhocd’ program, which seeks out any 
Bluetooth devices in the area - including your 
6210, should it ba powered up. If ft is, it will 
appear in the Grograrn’s main window. At the 
same time, an icon appears on the top-left of 
the phone's display to indicate that Sluetooth 
cammunication is now la effect. Clicking on 
the *6210' icon invites you tc 
enter iis unique 
transceiver *passkey’, 
which 15 printed on a 
suppited label 
{8luetaoth devices are 
individually-addressabie, and the 
communication that goes on betveen them is 
‘secure’}. This procedure anly 
has to be carried out once - 
unless you have to reinstall 
the software for same 
reason, ar have specified a 
‘bonding’ (i.e. expiry) time 
in the program's set-up 
menu. 
8efore you can do any 
useiu) work, though, you 
have to run the ‘modem 
setup’ program that’s 
_ located on the CD-ROM. Do 
this, and ‘Nokia 6210 
Bluetooth’ then appears on 
your list of Windows 
modems. You can then 
assign this aptioan to any program that needs 
it. Fo get anjine, the Bluetooth Neighbourhood 
program must always be 
running in the 
background. We found 
thet the system was 
reliable in its operation, 
with no ‘glitches’ or 
crashes - we were able to 
access our dial-up 
Internet connection 
through the Bluetoothed 
6210 without any mishaps 
whatsoever, Even moving 
the phone to different 
rooms whilst on-line failed 
to break the connection. 
Ta conserve phone battery life (the transceiver 
consumes /SmA when operational, against 


ImA when it's ‘steaping’), be sure to be sure to 


Q) Bluetooth 


*break’ ihe connection when it's not needed. 


This comment applies to any Sluetosth device, 
of course. 

In terms of released products, Nokia was 
pipped to the post by arch-rival Ericsson, A 
few Months ago, the latter company sold 2 
Bluetooth personal hands-free headset for 
some of jis handsets {such as the #28). As 
with the Nokia kti, tits consists of two 

camponents - the hands-free 
headset itself, and a 
module that plugs into 
the Base of the phone 
itself. £200 can be 
considered a lot of maney for 
something that’s normally bundled free with 
mobile phanes novwadsys, but the Ericsson 
product does have some advantages. First of 
dll, the headset can be separated from the 
phone hy distances of up ta lilm - against the 
50cm or so of tie average ‘wired’ hands-free 
headset Secondly, the phone madute will 
communicate with other Bluetooth devices. 
Ve can expect to see these increase in 
number over time. Computers and printers 
with Bluetooth built in are on the harizon (lesi 
we forget, B-P sold an IrDA-equipped LaserJet 
not so long ago). Computer input devices, 
such as handwriting scanners (the much-hyped 
CPen, for example) and wireless mikes for 
yoice-recagnition are also ripe ior the 
Bluetooth treatment. 

Germen computer peripheral company Elsa 
has announced a fu!ty-blown car kit, albeit in 
prototype form. The system reproduces the 
Incaming side of the call through the car’s 





audio system - the driver's dulcet tones, 
meanwhile, are picked up via a fozenge-shaped 
microphone located somewhere convenient, 
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The company presumably hopes fo selt the 
idea fo the car manufacturers (Elsa's kit was 
installed in an electric version of Ford’s Ka - 
itself a prototype). Why? Thanks to Bluetooth, 
a car kit wilt work with any compatible mobife 
phone - regardless of manufacturer. Today’s 
car kits, conversely, tend to be specific to a 
particular range of phones - if you change your 
ohone, you'll need to rip out the car kit and 
replace it with one specific te the new made. 
Buy a car with a Bluetooth hands-free kit fitted 
as Standard, and you'll be able to use it with 
your Bluetcoth phone as you drive it off the 
forecourt, no doubt telling your friends about 
haw much the vehicle has depreciated as you 
do $0... 

Mobile phones with integrated Bluetooth ara 
already - Nokia reckons that by 2003, there 
will be 250 million of ‘em globally. The 
recently-introduced Ericsson T39m is quite an 
impressive package - and a small one to boot. 
In addition to icDA, it supports - amongst 
other things - IrDA, WAP, Internet 
(POP3/SMTP) e-mail, GPRS and HSCSO. Oh 
yes, and it's tri-band tao. A great choice, then, 
for travellers to the US - some parts of which 
are spanned by GSM1900 coverage. Ordinary 
dual-band phones only cater for GSM900 and 
GSM1800. I had a chance to try out ihe T39m, 
which sells for £100 with contract, and was 
throroughly impressed with it. The GPRS 
capabitities of the 139m are 3 timeslots 
download, 1 timeslot upload (also known as 
3:1). Transiated into English by Ericsson, this 
equates fo a maximum download soeed of 
43.2kbps (i.e. 4Q times as fast as GSM data). 
One wouid presuppose that you vould be able 
to surf the net quickly using your Sluetooth- 
connected notebook - but the networks won't 
let you, At this stage, GPRS has been 
‘firewalled’ to let only WAP traffic through. 

Bluetooth is currantly quite expensive, but 
We can expect io see a VLSI chip that contains 
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all of the required 
digital/RE circuitry. 
Owing to the tiny 
wavelengths involved, 
the aerial will be small 
enaugh to be etched 
onto the PCB, Product 
developers, 
meanwhile, vill benefet 
from saftware 
development kits for 
product 

developers. Although 
Bluetosth currenily 
adds around $30 to 
———— the manufacturing 

cost of a mobile phone, the cost will fall in 
time to under $5. The current 1.0 version of 
Bluetoath cannot manage a gross (the 
aggregate of transmit and receive paths} raie 
of more than 1Mbps - 
the latest version of 
IrDA is therefore 
faster. Bluetaoth is, 
however, easiér to iP 
use. You don't need to | 
bother with liningup = 
the infra-red windows . 

of hoth devices a5 you | 
dawithIrDA.And =f 
because Bluetooth | - 

employs low-power | | 

radio rather than Le f 
optical paths, there’s no need for line-of-sight. 
As long as the to Bluetooth devices are 
within ten metres or so of each other, then 
they should able to communicate. Walls wan't 
prove obstructive either, unless they're fined 
with metal, 

Frequencies? Bluetooth will operate on the 
licence-free 2.45GHz industrial, scientific and 
medical (ISM) band. In UK homes, these 
frequencies are used for the latest breed of 
video senders and - more Importantly - 
microwave ovens. One could imagine ail sorts 
of problems if you have a leaky microwave 
oven, or there happens to be one in the 
immediate neighbaurhoad, 
Hopefully, the impressive 
technology that underpins 
Bluetooth should provide 
some guarantee of 
dependability. 
Spread-spectrum 
and frequency- 
hepping 
technology were, 
until recently, 
unheard of outside the 


















fiald of military communication. Bluetooth vill 
use these techniques to automatically find 
available radio channels (the standard 
currently specifies 79 af these), and retune if 
interference is experienced, Indeed, gach 
‘packet’ of data is transmitted an @ different 
frequency *hop' - which helps to reduce the 
possibility of unauthorised interception by 
hackers. As another deterrent, authentication 
and encrytion are.also supported. 
Frequency-hopping and authentification also 
addresses the issue of congestion ~- in some 
areas, there could be a Jot of Bilvetooth activity 
(hands-free headsets, file transfer) going on 
within that ien-metre radius. Bluetooth will 
also support up to three simultaneous voice 
channels, or mixed data/voice. This opens up 
the worids of multi-player gaming, technical 
support and simultaneous talk and fax/e-mail. 
Other potential future applications are also 
quite exciting. In the automotive field alone, 
ye could have automatic payment for petrol 
5 (pumps would be 
: Bluetooth-enabled), 
é automatic tallbooths 
) (DART-Tags brought up 
| to datel), security 
=) systems (Bluetooth 
| ‘keyfobs') and even 
engine management 
units that dial up 
roadside recovery 
operators via your 
mobile phone in the 
event of a breakdovm. 
Then there are the other applications ~- school 
and home networking, digital cameras and 
MP3 players. 


oe ee 
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Martin Pipe welcomes comments and ideas. 


E-mail him at: Mactin@webshoo demon.co.wk 
Or look out fer him ontine! His ICQ ID is: 
15482544 © 


Ford electric Ka filled with Etsa Biuelooth 
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THE STRANGE BUT TRUE STORY OF HOW AN 
AMUSING ACCIDENT IN THE DESERT INSPIRED 
A NEW AND HIGHLY UNUSUAL KIND OF MARS 
ROVER - A TWO-STORY HIGH INFLATABLE 
BALL DESIGNED TO EXPLORE THE PLANET 
WHILST BEING PUSHED ALONG BY MARTIAN 
AFTERNOON WINDS... 


The Tumbleweed Rover 

Imagine the scene: you are out in the Mojave Desert testing the latest 
prototype Mars Rover when suddenly one of the spherical balloon tyres 
breaks loose and makes a run for it across the desert. Fans of the cuit 
1960s TY series The Prisoner will appreciate the joke. In the series 
Patrick McGoohan was constantly thwarted in his atternpts to escape the 
sinister Village by a giant white ball called Rover. Whilst the writers of 
The Prisoner were uncannily accurate in their depictions of a lot of 
technological devices which are commonplace today, they cannot 
possibly have foreseen that ane day NASA scientists would be 
prototyping a giant inflatable Rover for possible future missions on Mars. 

The ‘Tumbieweed Rover’ a5 it has been named, was one of those 
great inventions discovered entirely by accident — and that accident 
was the one in the 
Majave Desert where 
the shoulder-high 
sphericat wheel broke 
off and blew away in 
the wind. 

Technician Tim 
Connors had to flag 
devin a passing all- 
ferrain vehicle to 
chase after the wheel. 
The wiads were only 
about 20 miles per 
hour but the wheel, in Tim’s own wards, “went a quarter of a mile in 
nothing flat’, : 

‘It soared,’ said colleague Jack Jones, ‘Tim was tying over the sand 
dunes trying ie catch if. The ball weat uo steep, steep cliffs of sand. 
Nothing stopped it’. Until, that is, Connors on ihe borrawed ATV 
managed to catch up and corral it. 

Everyone who was witness to the event was impressed. The idea of 
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< Rover and Rover - life imitates art. bul 
which one is lhe strangest 





making an inflatable spherical raver was not 
new, but previous prototypes had been small and 
tended to cet stuck against knee-high racks. Tre 
answer, it seemed, was to make the 
tumbleweed-styie explorer as big as possible. 
‘Therein was planted the seed,’ satd Jones, ‘that 
if we make these things big enough, nothing will 
Stop one’. 

"Big enough’, it seems, will eventuaily mean two 
storeys — enough fo swallow six Patrick McGoohans, maybe more. In 
the thin winds of the Martian afternoon, the Raver could accelerate to 
speeds of about 10 metres per second. It wil? be equipped with water- 
detecting instruments held in piace by tension cords and will be able 
to stop and ‘park’ itself by parttafly deflating. To get going again, al it 
needs to do is ra-inflaie- 

Mission controflers would be able to decide roughly where the Rover 
goes by waiting for the 
wind direction to 


inflation, but there is 


means of contra) aver 
the vehicte being 
discussed — a centre- 
af-mass cantral 
device that would 
allow the balt to be 
steered by pumping 
fluid to its left, right 
or centre, 

Prototypes of the Tumblesveed at quarter size (3.5m) have been 
tested aut this summer with extremely encouraging results. The 
experiments confirm that a sphere of 
6m in diameier should be able to 
climb over or around one-meter 
rocks and travel up slopes of 25 
degrees and higher in the thin, but 
breezy Martian air, 

Future tests in caming manths will 
include drop tests in the desert with 
2 prototype Tumbleweed made out of 
Yectran — the same matertal used for 
Pathfinder's airbag landing sysiem, 
and fong-ranae testing of thousands 
of kilometres in a harsh Arctic or 
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The Sphere-Vheeled Rover vhose munaway vheel 
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Antarctic environment. 

For more information about Mars exploration you can go to 
mars.jol.nasa.gov, and for more information on The Prisoner, you can 
visit the UK and US appreciation Society websifes on 
ww, sixofone.org.uk and sw, ThePrisonerAppreciationSociety.com. 


Allimages cn this page are courtesy of NASA. except the phote from the eet of The 
Prisoner, copyright Cariton {ntemations! Media Lt. 
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Handling harmonic distortion 





is now plain sailing... Sinewave 
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communications, air conditioning and pumping systems can 
weather this electrical storm indefinitely ana inevitably, 
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Now, SineWave, the revolutionary harmonic conditioner, signals 
an end to ‘dirty electricity’ and the arrival .of a guaranteed, fit 
Pleromve)cei-lmm-reliv ig lolae 
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